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Benjamin  F.   Shumard,   M.D. 

FIRST     VICE     PRESIDENT, 
AdOLFHUS    WlSLlZENUSf     M.D. 

SECOITD     VICE     PRESIDENT, 

Charlxs  p.   Chouteau,   Esq. 

CORRESPONDINO    SECRETARY, 

Nathaniel   Holmes,   Esq. 

RECORDINO    SECRETARY, 

J.  S.  B.  Alletne,   M.D. 

TREASURER.* 


f 

I  Simon  Pollak,  ])f .  D. 

CVRATORS, 

B.  F.  Shumard,  M.D. 
Dr.  Albert  C.  Koch. 
Charles  W.  Stevens,  M.D. 
John  Lebrecht,  M.D. 

LIBRARIAN, 

Theodore  C.   Hiloard,   M.D. 


STANDING    COMMITTEES. 


COMMITTEES. 
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Kammalogy, 
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Kineralogy, 

Chemistry, 
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Konstrosities, 

Library, 

Publication, 
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A.  WlSLXZENTTS,  M.D. 

Prof.  0.  A.  Pope. 

Prof.  C.  W.  Stevens. 

Edward  Wyman,  Es<i. 

Prof.  M.  M.  Pallen. 

H.  A.  Pbout,  M.D. 

Prof.  W.  M.  McPheeters. 

T.  C.  Hxloard,  M.D. 

BEMJ.  F.  SHT7MARD,  M.D. 

John  Moss,  Esq. 
Prof.  A.  Litton. 
Jas.  B.  Eads,  Esq. 
E.  H.  Gregory,  M.D. 
J.  S.  B.  Alletne,  M.D. 
Geo.  Enoelmann,  M.D. 
Prof.  W.  M.  McPbeetebs. 


CHARTER. 


AN  ACT  TO  INOORPOBATE  THE  ACADEMY  OF  SCIENCE  OF  ST.  LOUIS. 

Be  it  enaciedy  by  the  Gtneral  Assembly  of  the  State  of  Missouri^ 
as  follows : 

Section  1.  That  George  £ngelmann,  Hiram  A.  Prout,  Na- 
thaniel Holmes,  Benjamin  F.  Shumard,  Charles  W.  Stevens, 
James  B.  Eads,  Moses  M.  Fallen,  Adolphus  Wislizenus,  Charles 
A.  Pope,  Charles  P.  Chouteau,  William  M.  McPheeters,  and  oth- 
ers— who  have  heretofore  formed  an  association  in  the  city  of 
St.  Louis  styled  "  The  Academy  of  Science  of  St.  Louis,*' 
having  for  its  object  the  advancement  of  Science,  and  the  estab- 
lishment in  said  city  of  a  Museum  and  Library  for  the  illustration 
and  study  of  its  various  branches — their  associates  and  successors, 
are  hereby  declared  and  created  a  body  corporate  by  the  name 
and  style  aforesaid ;  and  by  that  name  they  shall  have  perpetual 
succession,  may  sue  and  be  sued,  implead  and  be  impleaded,  in  all 
courts  of  competent  jurisdiction;  may  acquire  by  purchase,  gift, 
or  devise, receive  and  hold,  property,  real,  personal,  or  mixed,  and 
the  same  exchange,  sell,  lease,'  or  otherwise  dispose  of,  as  they 
may  deem  proper,  for  the  objects  and  purposes  aforesaid,  and  not 
otherwise  ;  may  have  a  common  seal,  and  break  or  alter  the  same 
at  pleasure ;  and  may  make  such  constitution,  regulations,  and 
by-laws,  as  may  be  requisite  for  the  government  thereof,  not  be- 
ing contrary  to  the  laws  of  the  land,  and  may  alter  the  same  at 
pleasure. 

Sec.  2.  The  constitution  and  by-laws  of  said  association  now 
in  operation  shall  govern  the  corporation  hereby  created  until  the 
same  shall  be  regularly  altered  or  repealed,  and  the  present  offi- 
cers of  said  association  shall  be  officers  of  this  corporation  until 
their  respective  terms  of  office  shall  expire,  or  be  vacated  in  pur- 
suance thereof. 
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Sxo.  3.  The  property  and  effects  now  belonging  to  the  asso- 
ciation aforesaid  shall,  on  acceptance  of  this  charter,  thereby  be- 
come vested  in  the  corporation  herein  created,  and  all  property 
owned'  or  held  by  this  corporation  shall  be  exempt  from  taxation 
so  long  as  the  same  shall  continue  to  be  held  and  used  in  good 
faith  for  the  objects  and  purposes  aforesaid  ;  but  whenever  any 
real  estate  of  the  corporation  shall  be  leased  to  any  other  person 
or  persons,  the  leasehold  interest  therein  shall  be  taxable  to  the 
lessee  or  lessees  thereof,  as  in  other  cases. 

Seo.  4.  The  members  of  this  association  acquire  no  individual 
property  in  the  real  estate,  cabinets,  library,  or  other  effects  there- 
to belonging,  which  are  hereby  declared  to  be  fully  vested  in  the 
corporation  as  such ;  but  the  interest  of  the  members  therein  shall 
be  usufructuary  merely,  and  shall  not  be  transferred,  assigned,^ 
hypothecated,  or  otherwise  disposed  of,  than  as  hereinbefore  pro- 
vided. 

Sec.  5.  Whenever  this  corporation  shall  have  failed  to  answer 
the  purposes  for  which  it  was  created,  or  shall  suffer  its  charter 
to  be  forfeited  by  the  law  of  the  land,  its  cabinet  collections  and 
library  shall  revert  to  and  become  vested  in  the  City  of  St.  Louis, 
to  be  deposited  with  some  public  institution  in  said  city,  for  gen- 
eral use  and  inspection,  under  such  regulations  as  the  said  City 
may  prescribe. 

Seo.  6.  This  act  shall  be  taken  as  a  public  act,  and  be  in  force 
from  and  after  its  passage. 

Approved  January  17,  1857. 


CONSTITUTION. 


ARTICLE    I. 

STYLE. 

Section  1.  This  Association  shall  be  called  "The  Academy 
OF  Science  of  St.  Louis." 

ARTICLE    II. 

OBJSCTS. 

Section  1.  It  shall  have  for  its  object  the  promotion  of  Sci- 
.  ence :  it  shall  embrace  Zoology,  Botany,  Geology,  Mineralogy, 
Paleeontology,  Ethnology  (especially  that  of  the  Aboriginal  Tribes 
of  North  America),  Chemistry,  Physics,  Mathematics,  Meteor- 
ology, and  Comparative  Anatomy  and  Physiology. 

Sec.  2.  It  shall  furthermore  be  the  object  of  this  Academy  to 
collect  and  treasure  Specimens  illustrative  of  the  various  depart- 
ments of  Science  above  enumerated ;  to  procure  a  Library  of 
works  relating  to  the  same,  with  the  Instruments  necessary  to  fa- 
cilitate their  study,  and  to  procure  original  Papers  on  them. 

Sec.  3.  It  shall  also  be  the  object  of  this  Academy  to  establish 
correspondence  with  scientific  men,  both  in  America  and  other 
parts  of  the  world. 

ARTICLE    III. 

XEMBEBS. 

Section  1.  This  Academy  shall  be  composed  of  two  classes  of 
members — Associate  Members  and  Corresponding  Members. 

Sec  2.  The  Associate  Members  shall  constitute  the  main  body 
of  the  Academy,  and  shall  exclusively  conduct  its  affairs,  elect  its 
officers,  admit  its  members,  etc.  They  shall  be  men  desirous  of 
cultivating  one  or  more  branches  of  Science  above  enumerated. 
They  shall  pay  upon  admission  an  initiation  fee  of  five  dollars, 
and  a  semi-annual  payment  of  three  dollars  so  long  as  they  con- 
tinue members. 

Sec  3.  Corresponding  Members  shall  consist  of  men  of  sci- 
ence, not  living  in  the  city  and  county  of  St.  Louis,  who  shall  be 
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elected  such  by  virtue  of  their  attainments,  and  of  other  persons, 
not  resident  in  the  city  of  St.  Louis,  who  may  be  disposed  to  fur- 
ther  the  objects  of  the  Academy  by  original  researches,  contribu- 
tions of  specimens,  or  otherwise. 

Seo.  4.  All  candidates  for  admission  into  the  Academy  as  As- 
sociate or  Corresponding  Members  must  be  proposed  in  writing 
by  two  Associate  Members  at  a  regular  meeting,  and  be  balloted 
for  at  the  next  regular  meeting  thereafter.  The  affirmative  vote 
of  three-fourths  of  the  members  present  shall  be  necessary  to  elect 
a  candidate. 

Sec.  5,  All  members  shall  have  the  privilege  of  attending  the 
regular  meetings  of  the  Academy,  and  shall  have  access  to  the 
Library  and  Museum,  with  the  privilege  of  introducing  to  the 
same  their  families  and  friends. 

Sec.  6.  If  any  Associate  Member  elect  shall  not  pay  the  fee 
of  initiation  within  six  months  from  the  date  of  his  election  into 
the  Academy,  the  election  shall  be  null  and  void  ;  and  if  any  such 
member  shall  not  pay  the  semi-annual  contribution  within  six 
months  after  the  same  has  become  due,  he  shall  cease  to  be  a 
member  of  the  Academy :  provided ^  however ^  that  every  such 
member  who  shall  be  absent  from  the  city  or  county  of  St.  Louis 
for  the  space  of  six  consecutive  months,  or  longer,  shall  be  exon- 
erated from  the  payment  of  his  dues  accruing  during  his  absence. 

Sec.  7.  If  any  person  shall  be  balloted  for  and  rejected,  or  his 
naine  be  withdrawn  previously  to  the  ballot,  no  entry  of  said 
rejection  or  withdrawal  shall  be  made  on  the  minutes  of  the 
Academy. 

Sec.  8.  No  person  who  shall  be  thus  rejected,  or  whose  name 
shall  be  thus  withdrawn,  previously  to  the  ballot,  shall  be  again 
proposed  for  membership  before  the  expiration  of  six  months  next 
succeeding  said  rejection  or  withdrawal. 

Sec.  9.  Any  member  may  resign  by  notifying  the  Recording 
Secretary  of  such  intention,  provided  he  produces  to  the  said  Sec- 
retary a  certificate  from  the  Treasurer  that  all  arrears  due  from 
him  to  the  Academy  have  been  discharged. 

Sec  10.  Members  may  be  expelled  from  the  Academy  by  a 
vote  of  a  majority  (not  being  less  than  twelve)  of  the  members 
present,  at  any  regular  meeting,  for  any  act  of  flagrant  disrespect 
to  the  officers  or  members,  or  for  any  intentional  violation  of  the 
constitution,  or  for  any  grossly  immoral  conduct :  provided,  how- 
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ever,  that  no  member  shall  be  thus  expelled  without  having  an 
opportunity  of  being  heard  in  his  own  defence. 

Sec.  11.  No  person  thus^expelled  shall,  under  any  circumstan- 
ces, be  re-elected  a  member  of  the  Academy. 

ARTICLE    IV. 

OFFICERS. 

Section  1.  The  officers  of  the  Academy  shall  be  chosen  from 
the  Associate  Members,  and  they  shall  consist  of  a  President, 
first  and  second  Vice  Presidents,  a  Corresponding  Secretary,  a 
Recording  Secretary,  a  Treasurer,  a  Board  of  Curators,  and  a 
Librarian.  Said  officers  shall  be  elected  at  the  first  stated  meet- 
ing in  the  year,  by  ballot,  and  shall  hold  their  offices  for  one  year, 
or  until  their  successors  are  elected. 

Seo.  2.  It  shall  be  the  duty  of  the  President  to  preside  over 
the  meetings-  of  the  Academy ;  to  nominate  all  committees  other 
than  those  specially  excepted ;  to  call  extraordinary  meetings  at 
the  request,  in  writing,  of  three  Associate  Members ;  to  give  the 
casting  vote,  and  to  sign  all  orders  on  the  Treasurer. 

Sec.  3.  The  duty  of  the  1st  Vice  President  shall  be  the  same 
as  those  of  the  President,  during  his  absence;  and  of  the  2d  Vice 
President,  the  same  during  the  absence  of  both  President  and  1st 
Vice  President. 

Sec.  4.  It  shall  be  the  duty  of  the  Corresponding  Secretary  to 
conduct  all  the  correspondence  of  the  Academy ;  to  keep  correct 
copies  of  all  letters  written  by  him  in  such  correspondence,  and  to 
make  regular  reports  of  the  same  ;  and  to  notify  all  Correspond- 
ing Members  of  their  election.  And  it  shall  be  the  duty  of  the 
Recording  Secretary  to  keep  correct  minutes  of  the  proceedings 
and  transactions  of  the  Academy ;  to  keep  all  reports  and  other 
papers  read  before  it,  unless  their  disposal  shall  be  otherwise  or- 
dered ;  to  notify  all  Associate  Members  of  their  election ;  to  keep 
a  correct  list  of  the  members  of  the  Academy,  with  the  dates  of 
their  election,  and  the  dates  of  resignations,  expulsions,  and  deaths, 
that  may  occur  among  them ;  and  to  keep  the  constitution  and 
common  seal  of  the  Academy. 

Sec.  5.  It  shall  be  the  duty  of  the  Treasurer  to  take  charge  of 
the  funds  of  the  Academy,  and  attend  to  the  collection  and  pay- 
ment of  money ;  but  no  money  shall  be  paid  by  him  except  on 
an  order  of  the  Academy,  signed  by  the  President  and  counter- 
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signed  by  one  of  the  Secretaries :  he  shall  keep  a  clear  and  de- 
tailed statement  of  all  receipts  and  ezpenditares ;  shall  keep  his 
books  accessible  to  the  proper  committees  appointed  for  their 
examination ;  and  he  shall  lay  before  the  Academy,  at  the  last 
stated  meeting  in  the  year,  a  statement  of  all  receipts  and  expen- 
ditures during  the  year ;  and  he  shall  give  security,  satisfactory 
to  the  Academy,  in  the  sum  of  five  thousand  dollars,  for  the  faith- 
ful performance  of  his  duties. 

Sec.  6.  The  Librarian  shall  take  charge  of  all  books  belonging 
to,  or  deposited  with,  the  Academy,  and  shall  be  responsible  for 
the  same  ;  he  shall  keep  a  catalogue  thereof,  in  which  the  names 
of  contributors  shall  be  inscribed,  with  the  dates  of  their  recep- 
tion, conformably  to  the  by-laws  that  may  be  established  for  the 
regulation  of  his  duties ;  he  shall  superintend  the  publication  and 
distribution  of  all  memoirs,  essays,  and  papers,  written  by  mem- 
bers, whenever  so  ordered  by  the  Academy,  and  shall  attend  in 
the  Library  at  such  times  as  the  by-laws  may  prescribe. 

Sec.  7.  It  shall  be  the  duty  of  the  Curators  to  have  charge  of 
the  Museum  of  the  Academy,  to  supervise  the  arrangement  of  all 
specimens  and  apparatus  belonging  to  it,  to  direct  the  manage- 
ment of  it,  and  to  do  all  things  necessary  for  its  preservation  and 
repairs.  They  shall  purchase  all  articles  wanted  in  the  fulfilment 
of  their  duties  aforesaid,  hire  janitors,  keep  the  keys  of  all  cases 
in  the  Museum,  and  shall  report  all  additions  made  to  the  difier- 
ent  departments  under  their  charge,  at  the  last  stated  meeting  in 
the  year. 

ARTICLB    V. 

mBTIRGS. 

Sectiozt  1.  The  meetings  of  the  Academy  shall  be  held  at 
such  tines  as  the  by-laws  may  direct. 

ARTICLE    VI. 

AXBlfDirBllTS. 

Sff  TioN  1.  The  constitution  may  be  amended  in  the  following 
manner,  viz:  Any  amendment  proposed  may  be  submitted  in 
•  writing  ib  a  regular  business  meeting  of  the  Academy ;  it  shall 
lie  over  for  consideration  four  weeks,  when  it  shall  be  acted  upon 
at  the  first  regular  meeting  succeeding  the  expiration  of  the  above 
named  period,  and  may  be  adopted  as  a  part  of  the  constitution 
by  a  vote  of  two-thirds  of  the  members  present. 


BY-LAWS. 


ABTIOLE    I. 

OOXMITTBIS. 


Section  ].  There  shall  be  standing  committees  on  the  follow- 
ing subjects,  viz:  Ethnology,  Comparative  Anatomy,  Mammalo- 
gy, Ornithology,  Herpetology  and  Ichthyology,  Malacology  and 
Chemical  Geology,  Entomology,  Botany,  Palaeontology  and  Geol- 
ogy, Mineralogy,  Chemistry,  Physics,  Embryology,  and  Monstro- 
sities ;  on  the  Library,  and  on  Publication. 

Sec.  2.  These  committees  shall  consist  of  three  members,  who 
shall  be  appointed  at  the  last  regular  meeting  in  January  of  each 
year. 

Seo.  3.  In  appointing  these  committees,  the  President  shall 
nominate  the  first  member ;  the  first  member  so  nominated  shall 
nominate  a  second,  who  shall  nominate  a  third. 

Sec.  4.  All  committees  must  report  in  writing,  and  every  re- 
port must  be  signed  by  a  majority  of  the  committee  offering  it. 

Sec.  5.  All  special  committees  must  report  at  the  regular  meet- 
ing next  succeeding  their  appointment. 

Sec.  6.  The  standing  committees  shall  have  charge,  in  con- 
junction with  the  Curators,  of  their  respective  departments ;  make 
exchanges  of  duplicates ;  arrange  and  keep  in  order  all  donations 
and  deposits,  carefully  labelling  each  article,  and  keep  a  correct 
catalogue  of  all  additions  to  their  respective  departments,  ^d  re- 
port at  the  last  stated  meeting  in  January. 

ARTIOLB    II. 

LIBBABT. 


ana 


Sectiozt  1.  All  works  in  the  Library  must  be  classed  according 
to  their  subjects.  ^ 
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Szo.  2.  The  Librarian  shall  keep  a  conect  catalogue  of  all 
books  belonging  to  the  Academy,  the  Library  of  which  shall  be 
open  to  the  inspection  and  use  of  members. 

Sec.  3.  There  shall  be  two  sets  of  keys  to  the  cases  containing 
the  books,  one  of  which  shall  be  kept  by  the  Librarian,  and  the 
other  by  the  chairman  of  the  Library  Committee. 

Sec.  4.  The  Library  shall  be  amply  proWded  with  chairs,  ta- 
bles, and  writing  apparatus,  for  the  convenience  of  members  de- 
sirous to  consult  books. 

Sec.  5,  Members  may  borrow  books,  the  property  of  this  Acad- 
emy, from  the  Librarian,  on  signing  a  promissory  note  for  fifty 
dollars,  which  shall  become  void  when  the  book  is  returned. 

Sec  6.  But  no  wor-ks  shall  be  loaned  from  the  hall,  on  any  ac- 
count whatever,  except  those  marked  with  an  asterisk  (*)  in  the 
catalogue,  unless  by  an  affirmative  vote  of  three-fourths  of  the 
members  present,  at  a  regular  meeting,  when  the  application  is 
made ;  and  in  case  of  deposited  books,  the  written  consent  of  the 
depositor  having  previously  been  obtained :  the  name  of  the  bor- 
rower and  the  title  of  the  book  to  be  recorded  on  the  minutes,  and 
full  security  given  for  its  safe  return,  by  note  or  otherwise,  the 
-value  whereof  shall  be  determined  by  the  Library  Committee. 

Sec  7.  No  book  shall  be  kept  from  the  Library  longer  than 
two  weeks.  A  fine  of  twenty-five  cents  shall  be  imposed  for  each 
week  that  any  book  is  kept  over  the  time  laid  down  in  this  section. 

Sec  8.  No  member  shall  be  allowed  to  renew  the  loan  of  a 
Ijook,  if  any  other  member  shall  be  desirous  of  obtaining  it. 

Sec.  9.  The  Librarian  and  Library  Committee  shall  be  re- 
sponsible for  all  works  committed  to  their  charge. 

ARTICLE    III. 

MUSEUM. 


Section  1.  No  specimen,  or  apparatus,  contained  in  the  Mu- 
seum of  the  Academy  shall  be  taken  from  the.  hall,  under  any 
pretej^e  whatever,  unless  by  vote  of  the  Academy. 

S^P2.  The  keys  of  the  cases  containing  the  collections  shall 
be  kept  l^the  Curators  and  members  of  the  respective  commit- 
tees attached  to  the  different  departments,  who  alone  shall  have 
liberty  to  open  the  cases  ;  and  they  shall  be  responsible  for  all  ar- 
ticles committed  to  their  charge.  If  any  member  is  desirous  to 
inspect  more  closely  the  specimens  in  the  collection,  for  purposes 
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of  study  or  description,  he  must  apply  to  the  Curators,  or  a  mem- 
ber of  the  committee  on  that  department. 

Sec.  3.  All  articles  in  the  Museum  must  be  kept  labelled  as 
far  as  practicable,  and  a  catalogue  of  the  articles  in  each  depart- 
ment kept  by  the  committee  attached  to  the  said  department. 

Sec.  4.  When  a  member  of  the  Academy  deposits  in  the  Mu- 
seum a  sufficient  number  of  articles  to  fill  an  entire  case,  a  key  of 
said  case  shall  at  all  times  be  at  his  command. 

Sec.  5.  Books,  or  objects  of  Natural  History,  deposited  with 
the  Academy,  shall  be  returned  only  on  a  request  of  the  owners, 
or  their  representatives,  and  in  all  cases  a  receipt  shall  be  given 
to  the  Curators  when  the  articles  are  returned. 

Sec.  6.  No  specimen  which  is  not  capable  of  being  arranged 
in  the  cabinet  shall  be  received  on  deposit,  unless  the  consent  of 
the  committee  on  the  department  in  which  the  specimen  should 
be  classed,  and  that  of  the  Curators,  be  first  obtained  in  writing. 

Sec.  7.  Visitors  may  be  admitted  to  the  Museum,  gratuitously, 
on  Tuesdays  and  Fridays,  from  one  o'clock  until  sunset;  but 
strangers  in  the  city  may  be  admitted  on  every  afternoon,  be- 
tween the  above  named  hours,  by  presenting  to  the  janitor  a  ticket 
signed  by  any  Associate  Member. 

Sec.  8.  No  children  under  twelve  years  of  age  shall  be  admit- 
ted unless  accompanied  by  persons  who  will  become  responsible 
for  their  good  behavior ;  and  should  any  damage  result  to  any  of 
the  furniture,  specimens,  or  any  of  the  property  of  the  Academy, 
through  any  admitted  child,  pecuniary  remuneration  shall  be  made 
by  the  person  or  persons  assuming  such  responsibility ;  the  dam- 
ages to  be  assessed  by  the  Librarian  and  Curators. 

ARTICLE    IV. 

OOMlf  UNIOATIONS. 

Section  1.  All  written  communications  intended  for  publica- 
tion, read  before  the  Academy,  shall  be  referred  to  special  com- 
mittees, who  shall  report  thereon  at  the  regular  meeting  next  suc- 
ceeding their  appointment.  ' 

Sec.  2.  All  such  communications  become  the  property  of  the 
Academy,  and  shall  be  deposited  in  the  archives,  and  those  deem- 
ed suitable  for  publication  shall  be  published  when  so  ordered  by 
the  Academy :  a  copy,  however,  of  any  paper  read  before  the 
Academy  may  be  taken  by  the  author. 
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8ko.  8.   Original  papers,  on  the  subjectB  before  enumerated, 
may  be  subject  to  discussion. 

ABIIOLB   y. 


.  Skction  1.  The  regular  meetings  of  the  Academy  shall  be 
held  on  Monday  evening  of  every  other  week,  at  hours  fixed  from 
time  to  time  by  the  Academy ;  no  change,  however,  shall  be  made 
except  after  two  weeks*  notice  given  at  a  regular  meeting. 

8x0.  2.  Th^  order  of  proceeding,  at  the  regular  meetings  of 
the  Academy,  shall  be  as  follows: 

1.  Minutes  of  last  meeting  read. 

2.  Reports  of  committees. 

3.  Reports  of  correspondence. 

4.  Donations  to  the  Museum  and  Library. 

5.  Written  communications. 

6.  Verbal  communications. 

7.  Deferred  business. 

8.  New  business. 

9.  Elections. 

10.  Rough  minutes  read. 

11.  Adjournment 

ABTIOLE    TI. 

AVnOBIfT. 

SxcTioH  1.  In  all  points  of  order  that  are  not  provided  for  in 
these  by-laws,  Cushing's  or  Mathias'  "Manuals"  shall  be  the 
standard  authority. 
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ACADEMY  OF  SCIENCE  OF  ST.  LOUIS. 


March  lOM,  1856. 
Dr.  GieBoz  ENOxutAirH  in  the  chair. 

• 

After  several  pFeliminary  meetings  respecting  the  organization 
of  the  Society,  a  meeting  was  held  on  the  10th  day  of  March, 
1856,  in  the  Hall  of  the  Board  of  Public  Schools,  at  which  were 
present  the  following  gentlemen,  viz:  Geo.  Engelmann,  M.D., 
H.  A.  Prout,  M.D.,  Prof.  M.  M.  Pallen,  Benj.  F.  Shumard,  M. 
D.,  Prof.  Chas.  A.  Pope,  Wm.  H.  Tingley,  M.D.,  Jas.  B.  Eads, 
Esq..  Prof.  Wm.  M.  McPheeters,  S.  Pollak,  M.D.,  Prof.  Chas. 
W.  Stevens,  A.  Wislizenus,  M.D.,  N.  Holmes,  Esq.,  Prof.  M.  L. 
Linton,  J.  H.  Watters,  M.D.,  and  Chas.  P.  Chouteau,  Esq.  Dr. 
Engelmann  was  called  to  the  chair,  and  Dr.  B.  F.  Shumard  a^ 
pointed  Secretary. 

Dr.  Tingley  reported  from  the  committee  previously  appointed, 
consisting  of  Messrs.  Tingley,  Prout,  Shumard,  and  Holmes,  a 
constitution  and  by-laws  for  the  government  of  (he  Academy, 
which  were  adopted ;  and  the  following  gentlemen  were  elected 
officers  for  the  ensuing  year,  viz.: 

Preaidenii  George  Engelmann,  M.D. 

Ui  Vice  Presideni^  Hiram  A.  Prout,  M.D. 

2d  Vice  President^  Nathaniel  Holmes,  Esq. 

Q.^^^^%.  $  Benjamin  F.  Shumard,  M,D. 

Seeretanes,  J  ^.4^  ^  ^^^^j^^^  ^j^ 

Treasurer^  James  B.  Eads,  Esq. 
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Prof.  M.  M.  PaDen, 

/v«.«.^i^»  }  A.  Wislizenus,  M.D. 

curators,  \  ^  p  Shumard,  M.D. 

Prof.  C.  W.  Stevens. 

Dr.  Geo.  £ngelmaDD» 
Dr.  H.  A.  Prout, 
N.  Holmes,  £^q., 
Board  of  Council,    (  Dr.  B.  F.  Shumard, 

Dr.  W.  H.  Tingley, 
Prof.  C.  A.  Pope, 
C.  P.  Chouteau,  Esq. 


Jlpril  21,  1856. 

Prof.  C.  A.  Pope  in  the  chair. 

The  following  gentlemen  were  elected  Associate  Members : — 
Prof.  J.  B.  Johnson,  Prof.  A.  Litton,  Dr.  Albert  C.  Koch,  Jas. 
Schiel,  M.D.,  and  Messrs.  Ner6  VaI16,  M.  Lewis  Clark,  A.  Behr, 
James  E.  Yeatman,  and  E.  C.  Angelrodt. 

Dr.  Koch  proposed  to  visit,  for  the  benefit  of  the  Academy,  a 
certain  locality  in  the  State  of  Mississippi,  where  fossil  bones, 
supposed  to- belong  to  ZeugZo Jon,  had  recently  been  discovered, 
provided  the  Academy  would  bear  the  necessary  expense.  The 
proposition  was  accepted. 

A  note  was  read  from  Dr.  Prout,  presenting  from  Dr.  Alexan- 
der, of  Lexington,  a  specimen  of  fibrous  gypsum,  from  the  Mis- 
souri River. 

Dr.  Koch  presented  a  lithographic  plate  of  the  '^MissouriunC* 
{Afasiodon  gtgan/eus),  found  by  him  in  Missouri,  being  the  same 
which  is  now  in  the  British  Museum,  and  a  plate  representing  a 
portion  of  the  dermal  covering  of  Squalodon, 

On  motion,  it  was  resolved  that  th^  proposition  of  Dr.  C.  A. 
Pope,  offering  the  free  use  of  the  Cabinet  Hall,  and  other  rooms 
suitable  for  the  purposes  of  the  Academy,  in  the  Dispensary  Build- 
ing of  the  St.  Louis  Medical  College,  be  accepted,  with  thanks  to 
Dr.  Pope  for  his  generous  offer. 
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Mr.  Charles  P.  Chouteau  stated  that  he  would  place  the  collec- 
tion of  fossil  remains,  obtained  by  Dr.  Hayden  from  the  J(fai^ 
vaises  Terres  and  other  parts  of  Nebraska,  now  in  his  possession, 
in  the  Museum  of  the  Academy,  as  soon  as  a  place  was  fitted  to 
receive  it.  His  own  interest  in  the  collection,  amounting  to  about 
one-fourth  of  the  whole,  he  presented  as  a  donation  to  the  Insti- 
tution. 

This  liberality  on  the  part  of  Mr.  Chouteau  places  the  Acade- 
my in  possession  of  an  extensive  and  beautiful  collection  of 
Mammalian  and  Chelonian  remains  from  the  Eocene  Tertiary, 
together  with  a  large  suite  of  elegantly  preserved  fossils  from  the 
Cretaceous  Formation  of  Nebraska.  Among  the  former  may  be 
mentioned  specimens  of  Oreodon  Culberi8oniij  O,  gracilis,  Rhi^ 
noceros  ocddenialis,  Titanotherium  Proviii,  Machairodus  pri* 
mcsviLS,  Anchitherium  Bairdii,  and  Tesiudo  (several  species) ; 
and  among  the  latter  are  Ammonites,  Scaphites,  Baculiies,  Ino* 
ceramus,  Area,  Rosiellaria,  etc. 

On  motion,  the  thanks  of  the  Society  were  presented  to  Mr. 
Chouteau  for  his  munificent  donation. 


May  19,  1856. 
The  President,  Dr.  ENosLHAirir,  in  the  chair. 

A  letter  was  read  from  Dr.  A.  C.  Koch  concerning  remains  of 
Zeuglodon,  found  in  the  State  of  Mississippi. 

Dr.  B.  F.  Shumard  presented  Decade  VI.  of  the  Memoirs  of 
the  Geological  Survey  of  the  United  Kingdom  of  Great  Britain. 

Dr.  Engelmann  presented  a  number  of  monographs  on  various 
scientific  subjects. 


June  2,  1856. 

The  President,  Dr.  Enoslmann,  in  the  chair. 

Dr.  A.  C.  Koch  reported  the  result  of  his  late  explorations  in 
Mississippi  and  Arkansas.    He  §tated  that  he  had  visited  a  local- 
2 


18  *  TRANS.  OF  THE  ACAD.    OF  8CIEN0E. 

ity,  13  miles  from  Canton,  Miss.,  on  the  line  of  the  raihroad  from 
Jackson  to  Canton,  where  remains  of  Zeuglodon  had  been  ex- 
humed, and  which  were  now  in  the  possession  of  Mr.  Wm.  ]Vf c- 
Dowell,  of  Canton.  A  portion  of  the  bones  were  much  broken, 
excepting  one  large  lumbar  vertebra  and  several  heads  of  rib 
bones.  Another  portion,  better  preserved,  and  more  in  number, 
was  composed  of  more  important  parts  of  the  skeleton,  viz :  a 
nearly  complete  humerus^  some  large  lumbar  vertebra,  two  ante- 
rior dorsal  vertebra,  portions  of  ribs,  and  the  lower  jaw  (consider- 
ably broken),  parts  of  the  skull,  and  the  whole  of  the  petrous  por- 
tion of  the  temporal  bone.  Appearances  indicated  that  the  larger 
and  better  part  of  the  skeleton  still  remained  in  the  deposit. 
Other  bones  were  seen  at  the  time  of  the  excavation,  but  they 
have  since  been  covered  up  by  the  caving  down  of  the  marly 
bank,  about  14  ft.  thick,  in  which  they  are  found.  He  thought 
the  whole  could  be  obtained  for  the  Academy  at  a  cost  of  about 
$200. 

Dr.  Koch  stated  that  he  had  visited  another  locality,  about  20 
miles  from  Hillsboro,  Scott  county,  Miss.  Remains  of  Zeuglodon 
had  been  discovered  in  several  places  in  this  neighborhood.  At 
Hillsboro,  he  saw  four  lumbar  vertebrae  of  Zeuglodon  macrospon" 
dylus,  of  small  size,  which  had  been  brought  from  a  plantation 
16  miles  distant,  and  which  he  had  obtained  for  the  Academy. 
Several  others  found  with  them  had  been  destroyed,  as  he  ascer- 
tained on  visiting  the  place.  The  formations  of  this  section  of 
country  were  the  same  as  those  of  Vicksburg,  Jackson,  and  Can- 
ton, in  Mississippi,  and  Washington  Co.',  in  Alabama, — being  of 
the  same  geological  era,  the  Eocene ;  and  he  was  not  a  little  sur- 
prised to  find  himself  within  90  miles  of  the  place  where  he  had 
disinterred  the  large  Zeuglodon  macrospondylus,  which  is  now  in 
the  possession  of  Edward  Wyman,  Esq.,  of  St.  Louis.  During 
his  short  stay  in  Scott  Co.,  he  had  visited  several  places  where 
similar  remains  had  been  found,  and,  in  some,  the  bones  had  been 
exposed  in  the  cultivated  fields.  One  complete  rib  measured,  as 
he  was  informed  by  reliable  persons,  9  feet  in  length ;  but  the 
specimen  had  been  destroyed  through  carelessness.  There  was 
nothing  to  h'e  seen,  at  the  spot,  now;  but  he  believed  the  remain- 
der of  the  skeleton  would  probably  be  found  on  excavating. 

Dr.  Koch  further  stated  that  he  had  succeeded  in  making  a 
highly  instructive  collection  of  fossils  from  the  Tertiary  strata, 
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near  Vicksburg,  some  of  which  were  identical  with  species  found 
with  the  2^uglodon, 

Dr.  Koch  presented  to  the  Academy  a  large  and  valuable  col- 
lection of  Cretaceous  and  Tertiary  fossils,  which  he  had  obtained, 
in  the  course  of  his  tour,  in  the  States  of  Mississippi  and  Arkan- 
sas. Among  these  were  specimens  of  Exogyra  ponderosa^  Arca^ 
BacvIHeSf  Hamiies^  TurriliUs^  Pinna^  and  claws  of  a  Crustacean 
of  the  genus  Callianassa, 

A  copy  of  the  first  and  second  Reports  of  the  Geological  Sur- 
vey of  Missouri,  by  Prof.  G.  C.  Swallow,  State  Geologist,  was 
presented  by  Dr.  Pope ;  and  some  catalogues  of  recent  and  fossil 
shells,  zoophytes,  and  minerals,  were  presented,  through  Mr. 
Holmes,  by  Fred.  S.  Cozzens,  Esq. 

Major  M.  L.  Clark  exhibited  an  instrument  called  the  Roto- 
scope,  which  he  presented  to  the  Academy.  Dr.  Tingley  pre- 
sented specimens  of  limestone  from  Walnut  Creek,  Kansas  Ter. ; 
and  Dr.  B.  F.  Shumard,  a  scorpion,  from  Syria. 


June  16,  1856. 
The  President,  Dr.  Enoelmann,  in  the  chair. 

Letters  were  read  from  Prof.  A.  D.  Bache,  and  Prof.  Joseph 
Henry,  of  Washington,  D.  C,  from  Dr.  J.  L,  Le  Conte,  of  Phila- 
delphia, and  from  Dr.  J.  G.  Norwood,  of  Springfield,  Ills.,  elected 
Corresponding  Members;  and  also,  from  Messrs.  T.  L.  Snead, 
R.  M.  V.  Kercheval,  F.  A.  Dick,  and  H.  T.  Blow,  elected  Asso- 
ciate Members. 

The  following  gentlemen  were  elected  Corresponding  Mem- 
bers: Prof.  Geo.  C.  Swallow,  F.  V.  Hayden,  M.D.,  and  Messrs. 
Alexander  Culbertson^  A.  Giroux,  C.  Galpin,  H.  Hodgkiss,  C.  M. 
Deming,  Alex.  Dawson,  and  A.  Kipp. 

The  following  gentlemen  were  elected  Associate  Members: — 
S.  R.  Clarke,  M.D.,  Edward  Wyman,  Esq.,  N.  D.  Tirrell,  Esq., 
J.  D.Lowe,  Esq.,  John  Evans,  M.D.,  Enno  Sander,  M.D.,  Hon. 
Samuel  Treat,  Albert  Todd,  Esq.,  J.  S.  B.  AUeyne,  M.D.,  Louis 
Boisliniere,  M.D.,  David  G.  Tandy,  M.D.,  John  Laughton,  M.D., 
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Gustare  Fischer,  M.D.,  Prof.  John  T.  Hodgen,  and  Mr.  Richard 
Bender. 

Donations  of  books  and  specimens  were  presented  as  follows : 
Decade  II.  of  the  Memoirs  of  the  Geological  Survey  of  Great 
Britain,  by  Dr.  Shumard ;  three  rolumes  of  Congressional  docu- 
ments from  the  Hon.  Luther  M.  Kennett,  by  Dr.  Shumard ;  a 
specimen  of  eyeless  fish  {•dmblyopsis  cistacus)  from  the  Mam- 
moth Cave,  Ky.,  of  petroleum  from  Arkansas,  and  rock  salt  and 
other  minerals  from  Hallam,  near  Salzburgh,  by  Prof.  C.  A.  Pope ; 
an  interesting  collection  of  fossils  from  Nebraska  Ter.,  JJmmoh' 
fies  from  the  Cretaceous  formation  in  Arkansas,  and  other -fossil 
remains  from  irarious  parts  of  the  United  States,  by  Prof.  M.  M. 
Fallen ;  specimens  of  Productus  from  the  Carboniferous  limestone 
^f  St.  Louis,  by  Dr.  Pope;  a  chrysalis  and  butterfly  {Papilio)^  by 
Dr.  Engelmann ;  and  some  mounted  specimens  of  birds  (  Phala" 
ropua  8olaiu8)i  by  Dr.  W.  H.  Tingley. 


July  14,  1856. 

Vice  President  Holmes  in  the  chair. 

On  motion,  it  was  voted  to  purchase  from  Mr.  Denkler,  Taxi- 
dermist, a  number  of  mounted  specimens  of  birds  from  the  vicin- 
ity of  St.  Louis. 

Several  specimens  were  presented  as  follows :  a  collection  of 
-shells  and  other  fossils,  by  Dr.  Koch ;  the  8tufl!*ed  skin  of  a  wea- 
sel, by  Dr.  Pope ;  a  specimen  of  rattlesnake  and  two  skulls  of 
Sioux  Indians,  by  Prof.  Pallen ;  a  collection  of  several  species 
of  river  shells  from  the  Ohio,  belonging  to  the  genera  Unio,  Ano^ 
dania  and  Masmodonia,  by  Dr.  Prout ;  and  a  specimen  of  gutta 
percha,  by  Dr.  Tingley. 

The  following  gentlemen  were  elected  Corresponding  Mem- 
bers: T.  Bennett  Dowler,  M.D.,  of  New  Orleans,  La.;  Prof.  Jo- 
seph Leidy,  of  Philadelphia;  Prof.  J.  L.  Riddell,  of  New  Orleans, 
and  Dr.  E.  K.  Kane,  of  Philadelphia. 

The  following  were  elected  Associate  Members:  £.  H.  Gre- 
gory, M.D.,  F.  £.  Baumgarten,  M.D.,  G.  H.  £•  Baumgarten, 
M.D.,  S.  Grau  Moses,  M.D.,  and  Cbarlee  Taossig,  Esq. 
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July  28,.  1856. 
Vice  President,  Dr.  H.  A.  Prout,  in  the  chair. 

• 

Dr.  B.  F.  Shumard  exhibited  some  rare  specimens  of  crinoids, 
from  the  Carboniferous  rocks  of  Kentucky,  Illinois,  and  Missouri, 
belonging  to  the  genera  ^ciinocrinus,  Dichocrinus^  and  Platy-^ 
crinus. 

The  Secretary  presented,  as  a  donation  from  the  Academy  of 
Natural  Sciences  of  Philadelphia,  a  set  of  the  volumes  of  its 
"  Proceedings,"  and  the  2d  Series  of  its  "Journal."  Voted,  that 
the  thanks  of  this  Academy  be  communicated  to  the  Academy  of 
Natural  Sciences  of  Philadelphia  for  this  highly  valuable  and  lib- 
eral donation. 

M.  Auguste  Tr^cul,  of  Paris,  France,  was  elecfted  a  Corres- 
ponding Member  of  the  Academy. 


Jlugust  4,  1856. 

The  President,  Dr.  Geo.  Enoelmank,  in  the  chair. 

The  President  stated  that  he  had  called  this  meeting  for  the 
purpose  of  receiving  the  Library,  consisting  of  120  volumes,  (as 
per  catalogue,)  the  mineralogical  and  geological  collections,  cases, 
and  apparatus,  belonging  to  the  Western  Academy  of  Natural 
Sciences,  of  St.  Louis,  which  he  was  authorized  to  transfer  to  this 
Academy. 

Dr.  Engelmann  presented  to  the  Academy  54  volumes  of  scien- 
tific books  and  pamphlets,  and  an  extensive  collection  of  rocks, 
noinerals,  and  fossils,  together  with  a  cabinet  case ;  and,  also,  de- 
posited in  the  Library  147  volumes  of  scientific  works  (as  per 
catalogue). 

Dr.  C.  W.  Stevens  and  Mr.  C.  P.  Chouteau  presented  a  large 
collection  of  specimens  of  BacutUea,  Scaphiies,  Inoceratnus,  and 
other  fossils,  from  the  Cretaceous  formation  of  the  Upper  Mis- 
souri, in  the  Territory  of  Nebraska;  specimens  of  fossil  wood, 
bones,  and  shells,  from  the  Tertiary  of  Nebraska;  skulls  of  buf- 
falo (Bison  Amtrieanus)^  the  Rocky  Mountain  goat  (  Ovia  monf 
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iana),  antelope,  and  fox ;  a  fine  head  of  a  bufTalo,  an  Indian  pack- 
saddle,  and  other  Indian  impletnents,  collected  by  them,  on  their 
late  tour,  in  the  region  of  the  Upper  Missouri. 

Dr.  Stevens  remarked  that  preservatives  for  objects  of  Natural 
History  had  been  left,  during  their  journey,  at  the  difierent  trad- 
ing posts  on  the  Upper  Missouri,  and  that  arrangements  had  been 
made  by  Mr.  Chouteau  and  himself,  by  which  they  expected  to 
secure  for  the  Academy  an  extensive  collection  of  specimens  of 
the  Natural  History  of  that  region,  during  the  coming  year. 

On  behalf  of  Col.  A.  J.  Vaughan,  U.  S.  Indian  Agent,  Dr.  Ste. 
Tens  presented  the  head  of  a  grizzly  bear,  two  stuffed  skins  of 
buffalo  (entire),  three  Mountain  sheep  {Ovis  monfana),  and 
some  fossil  skulls  of  mammalia,  from  Nebraska;  also,  a  specimen 
of  Bekmniidla  bulbosa,  from  the  Cretaceous  formation  near  Fort 
Pierre ;  and  a  tooth  of  Mastodon  giganteust  from  the  Loess  of 
the  bluffs  at  St.  Joseph. 

Dr.  Pope  presented,  in  the  name  of  Gen.  Harney,  U.  S.  A.,  a 
remarkably  large  fossil  tortoise,  from  the  Mauvaises  Terres  of 
Nebraska;  and,  also,  deposited  in  the  Museum  of  the  Academy 
the  stuffed  skin  of  a  grizzly  bear,  presented  to  him  by  Mr.  C.  P. 
Chouteau,  and  an  interesting  collection  of  Cretaceous  and  Ter- 
tiary fossils  from  Nebraska,  and  some  Indian  implements  which 
had  been  presented  to  him  by  Gen.  Harney.  Among  the  fossils 
were  Baculites  ovaius^  Oreodon  gracilis^  a  tooth  of  Elephas  pri* 
migeniuSf  and  a  fossil  tortoise;  and,  also,  a  remarkably  fine  pair 
of  antlers  of  the  elk. 

Mr.  Charles  Galpin  presented,  through  Dr.  B.  F.  Shumard,  a 
new  species  of  Ammonites ^  from  the  Cheyenne  River,  100  miles 
above  the  forks  of  that  stream.  Dr.  Shumard  remarked  that  this 
fossil  was  very  analogous  to  the  forms  which  characterize  the  Cre- 
taceous strata  of  Texas.  He  had  written  a  description  of  it,  and 
named  it  Ammonites  Xralpini^  after  its  discoverer. 

Two  specimens  of  the  lizards  commonly  called  horned  frogs 
{Phrynosoma),  from  S.  W.  Missouri,  were  presented  by  Dr.  C. 
A.  Pope. 

Mr.  N.  HoUnes  reported  that  an  ordinance  had  been  passed  by 
the  City  Council  of  the  City  of  St.  Louis,  providing  for  the  de- 
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posit  of  the  State  geological  collection,  when  received,  in  the  Mu- 
seum of  the  Academy.  Dr.  PoUak  presented  Dumas'  Traiie  du 
Chimie  (4  vols.  8vo). 


Jlugusi  11,  1856. 

The  President,  Dr.  Geo.  Engelmanit,  in  the  chair. 

A  letter  was  read  from  Prof.  Joseph  Henry,  of  the  Smithsonian 
Institution,  in  reply  to  a  letter  of  the  Corresponding  Secretary, 
and,  also,  letters  from  Prof.  Joseph  Leidy,  of  Philadelphia,  and 
F.  V.  Hayden,  M.D.,  elected  Corresponding  Members. 

Dr.  Pollak  presented  30  species  of  fresh-water  shells  from  the 
Missouri  River,  belonging  to  the  genera  UniOf  Anodontay  and 
Masmodofda.  Dr.  Shumard  presented  45  species  belonging  to 
the  same  genera,  from  various  positions  in  the  Mississippi  Valley. 
Dr.  Engelmann  presented  specimens  of  the  same  from  the  Illinois 
River. 

Dr.  Pope  deposited  in  the  Museum  a  specimen  of  fossil  tortoise 
(  Testudo  Owenii)^  from  Nebraska,  and  also  various  Indian  orna- 
ments and  implements  which  had  been  presented  to  him  by  Mr. 
Giroux. 

Several  Uocks  of  sandstone  from  Green  River,  Muhlenberg 
Co.,  Ky.,  containing  impressions  resembling  horses'  feet,  were 
exhibited  by  Dr.  M.  L.  Linton,  who  stated  that  he  had  seen  up- 
wards of  a  hundred  similar  imprints  at  the  locality  from  which 
these  had  been  obtained ;  and  he  desired  to  hear  the  opinions  of 
members  concerning  them.  He  was  inclined  to  think  they  were 
made  by  horses. 

Dr.  Shumard  was  of  opinion  that  the  sandstone  was  of  the  age 
of  the  coal  measures,  and  that  the  impressions  had  been  carved  by 
the  Indians.  He  cited  some  instances,  where  impressions  repre- 
senting the  form  of  human  feet,  and  the  feet  of  birds,  have  been 
found,  along  with  rude  figures  of  men  and  animals,  in  rocks  be- 
longing to  the  oldest  fossiliferous  formations.  Dr.  Engehnann, 
also,  thought  the  supposed  horse-tracks  had  been  cut  in  the  rock 
by  the  Indians. 


2A  TRANB.  OF  THE  ACAD.   07  SCEBSOE. 

Mr.  James  B.  Eads  submitted  for  the  consideration  of  the 
Academy  the  following  explanation  of  the  mechanical  principles 
of  the  Rotoscope: 

"  The  causes  producing  this  interesting  phenomenon  are  four 
well  settled  principles  in  the  science  of  Mechanics,  viz:  GravUa^ 
iion^  fridion^  the  tendency  of  matter  in  motion  to  move  in  right 
lines y  andy  as  the  result  of  the  latter y  centrifugal  force. 

'*  There  are  several  modifications  of  the  machme,  but  the  same 
causes  act  in  all  to  produce  the  paradox. 

**The  instrument  in  the  possession  of  the  Academy  consists  of 
a  metal  ring,  on  opposite  sides  of  which  are  two  lugs  or  ears ;  by 
one  of  these  the  ring  is  supported  upon  the  pointed  end  of  a  ver-> 
tical  rod,  having  a  heavy  base  to  steady  it;  and  across  this  ring« 
and  supported  by  a  pivot  at  each  lug,  is  a  shaft  or  spindle,  having 
on  its  centre  a  heavy  fly-wheel,  just  large  enough  to  clear  the 
ring.  The  spindle  has  a  conical  socket  at  each  end,  into  which 
the  pivots  enter  for  its  support.  The  position  of  the  ring  is  hori- 
zontal, and,  of  course,  that  of  the  spindle  is  the  same.  When  the 
fly-wheel  is  made  to  revolve  swiftly,  and  the  ring  is  rested  by  its 
lug  upon  the  vertical  rod,  the  ring  begins  to  revolve  also  slowly 
around  upon  the  point  of  the  vertical  rod,  carrying  with  it  the  fly* 
wheel  and  shaft,  and  apparently  setting  the  laws  of  gravitation  at 
defiance.  As  the  velocity  of  the  wheel  decreases,  the  revolutions 
of  the  ring  become  more  rapid,  until  it  gradually  sinks  below  the 
plane  of  the  horizon,  and  finally  falls  off  the  vertical  rod  around 
which  it  was  revolving. 

"The  revolutions  of  the  ring  are  caused  by  the  force  of  gravi- 
tation and  friction,  at  that  pivot,  supporting  the  fly-wheel  shafts 
which  is  nearest  the  vertical  rod. 

'*  The  weight  of  a  shaft  in  a  circular  resi  is  transferred  from 
the  bottom  of  the  rest  towards  that  side  of  it  to  which  the  shaft  is 
fuming  whin  the  shaft  is  set  in  motion. 

"The  above  proposition,  I  believe,  has  not  hitherto  been  ad- 
advanced.  This  fact  will  be  more  apparent^  if  the  rest  be  consid- 
erably greater  in  diameter  than  the  shaft  turning  in  it.  The 
Bhaft,  as  it  is  turned,  will  roll  up  towards  one  side  of  the  rest;  and 
the  greater  the  friction,  the  higher  up  this  inclined  plane  will  il 
rise.  If  the  rest  were  free  to  move  in  a  horizontal  plane,  the 
weight  of  the  shaft  acting  upon  this  inclined  plane  would  urge  il 
forward,  just  as  a  lubricated  wedge  would  be  expeUed  by  a  super- 
incumbent weight.  The  greater  the  elevation  which  the  shaft  is 
enabled  to  attain  by  its  friction  on  the  side  of  the  rest,  the  more 
rapidly  would  it  urge  it  forward ;  just  as  the  greater  the  angle  of 
the  wedge,  the  more  rapidly  would  it  be  expeUed. 

"  Suppose  the  ends  of  the  fly-wheel  shaft  were  supported  in 
circular  rests,  instead  of  by  the  pivots;  then,  the  wheel  being  set 
in  rapid  motion,  the  rest  nearest  to  the  vertical  rod,  having  the 
weight  of  the  wheel  and  shaft  upon  it  and  being  free  to  move 
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in  a  horizontal  plane  round  the  point  of  the  vertical  rod, 
would  immediately  begin  to  revolve  around  that  point.  Velociiy 
lessens  friction.  As  the  fly-wheel  revolves  slower^  the  friction  at 
the  pivot  is  increased.  The  shaft  is  enabled,  therefore,  to  attain 
a  higher  angle  upon  the  rest  or  inclined  plane  on  which  it  is 
whirling.  Thus,  as  the  fly-wheel  loses  its  speed,  the  shaft  is 
working  on  an  inclined  plane  of  greater  angle,  and  the  ring  is 
consequently  urged  round  more  rapidly. 

.  *'  The  shaft  being  supported  by  pivots  in  its  hollow  ends,  in- 
stead of  in  the  manner  just  described,  tloes  not  alter  the  case  at 
all,  except  to  reverse  the  direction  of  the  ring.  The  friction  of 
the  shaft  on  the  pivot  transfers  its  weight  from  the  top  of  the  pivot 
to  the  side  of  it,  and  thus  the  inclined  plane  is  found,  and  isi 
urged  forward  as  in  the  other  case. 

''  If  the  motion  of  the  ring  be  accelerated,  the  outer  end  of  the 
shaft  rises  above  the  plane  of  the  horizon  ;  if  it  be  retarded,  the 
end  of  the  shaft  sinks  below  it. 

'^  By  observation,  it  will  be  seen  that,  in  accelerating  the  mo« 
tion  of  the  ring,  the  pivot  at  the  outer  end  of  the  shaft  is  pressed 
against  that  side  of  the  shaft  which  is  whirling  upward,  and  it 
immediately  brings  the  pivot  above  the  horizon.  If  the  ring  be 
retarded,  the  pivot  is  pressed  against  the  opposite  side  of  the  shaft 
which  is  whirling  downwards,  and  the  result  is  that  it  immedi- 
ately sinks. 

'*  When  a  counterpoise  is  placed  on  the  opposite  side  of  the 
vertical  rod  from  the  ring,  and  the  latter  is  lowered  considerably 
below  the  horizon,  the  revolutions  of  the  ring  are  made  in  an  op- 
posite direction.  This  result  will  not  take  place  if  the  wheel  be 
running  at  a  very  high  speed.  When  it  loses  its  rapidity,  the 
friction  at  the  lower  pivot  is  much  increased.  The  socket  is 
pressed  upon  it  by  the  weight  of  the  wheel,  and  the  same  direc- 
tion of  motion  is  imparted  to  the  ring  which  the  wheel  ilself  has. 
This  is  a  contrary  direction  to  the  previous  course  of  the  ring,  as 
will  be  seen  by  holding  the  spindle  perpendicular  to  the  horizon. 

"Every  movement  of  the  ring  can  be  readily  explained  by  the 
action  of  gravity  and  friction  at  one  or  the  other,  or  at  both  points 
supporting  the  fly-wheel  shaft ;  and  all  the  motions  of  the  instru- 
ment will  be  found  to  correspond  in  every  particular  with  the  re- 
sults to  be  produced  by  the  causes  given  above. 

"  The  revolutions  of  the  ring  being  once  understood,  the  paradox 
disappears.  The  tendency  of  bodies  in  motion  to  move  in  right  lines 
is  manifested  by  matter  revolving  in  a  plane.  If  the  ring  be  held 
in  the  hand,  and  the  fly-wheel  be  in  rapid  motion,  considerable 
force  will  be  found  necessary  to  divert  the  wheel  from  the  plane 
in  which  it  is  whirling.  This  makes  it  resist  any  sudden  ten- 
dency to  fall  to  the  earth,  and  causes  it  to  need  but  a  slight  degree 
of  centrifugal  force  to  preserve  its  shaft  in  a  horizontal  position, 
although  supported  at  but  one  end.  This  centrifugal  force  is  fur- 
nished by  the  revolutions  of  the  ring  around  the  point  of  the  ver- 
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tical  rod ;  and  the  loss  of  this  ability  of  the  fly-wheel  to  resist,  in 
a  greater  degree,  the  force  of  gravity,  as  it  loses  its  velocity,  is 
beautifully  compensated  by  the  increased  velocity  of  the  revolu* 
tions  of  the  ring,  which  thus  generate  an  increase  of  centrifugal 
force  to  aid  in  sustaining  it." 

Messrs.  F.  R  Meek,  of  Albany,  N.  Y.,  and  Henry  Pratten,  of 
Springfield,  Ills.,  were  elected  Corresponding  Members. 


Jlugust  25,  1856. 
Vice  President  Holmes  in  the  chair. 

A  letter  was  read  from  W.  G.  Binney,  Esq.,  of  Germantown, 
Pa.,  requesting  an  exchange  of  the  Land  Shells  of  Missouri  and 
the  neighboring  States  for  the  Marine  Shells  of  the  Atlantic  coast. 

Referred  to  the  Secretary,  with  directions  that  the  request  be 
complied  with  as  far  as  practicable. 

Letters  were  read  also  from  Prof.  J.  L.  Riddell,  of  New  Or* 
leans.  La.,  and  Mr.  Henry  Pratten,  of  Sprii;igfield,  Ills.,  elected 
Corresponding  Members. 

On  motion,  the  chairmen  of  the  several  standing  committees, 
not  yet  appointed,  under  the  constitution  of  the  Academy,  were 
appointed,  as  follows: 

COMMITTEES.  CHAIHMEN. 

Eihnalogy^  Dr.  Adolphus  Wislizenus. 

Comparative  Anatomy ^  Prof.  Charles  A.  Pope. 

Mammalogy^  Prof.  Charles  W.  Stevens. 

Omiihology^  Mr.  Edward  Wyman. 

Herpdology  and  Ichthyology^  Dr.  Moses  M.  Pallen. 
Chemical  Geology  and  Malacology f  Dr.  Hiram  A.  Prout. ' 

Entomology,  Prof.  W.  M.  McPheeters. 

Botany,  Dr.  George  Englemann. 

Pakeontology  and  Geology,  Dr.  Benj.  F.  Shumard. 

Mineralogy,  Dr.  J.  Schiel. 

Chemistry,  Prof.  A.  Litton. 

Physics,  Mr.  James  B.  Eads. 

Embryologi/t  %  Dr.  E.  H.  Gregory. 

MonstrosUies,  Dr.  J.  S.  B.  AJleyne. 

Prof.  Louis  Agassiz,  of  Cambridge,  Mass.,  and  Prof.  Robley 
Dunglison,  of  Philadelphia,  were  elected  Corresponding  Mem- 
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bers;  and  Prof.  G.  Seyfiarth,  and  Messrs.  Alex.  Leitch,  Kenneth 
Mackenzie,  Benj.  McDonald,  Benj.  OTallon,  Spencer  Smith,  and 
Wm.  Taussig,  were  elected  Associate  Members. 


September  8,  1856. 

Vice  President,  Dr.  H.  A.  Pbout,  in  the  Chair. 

Letters  were  read  from  Prof.  Robley  Dunglison,  of  Philadel- 
phia, and  from  Mr.  H.  Hodgkiss,  of  Fort  Clark,  Nebraska  Ter., 
elected  Corresponding  Members,  and  from  Prof.  Seyffarth,  of 
Concordia  College,  St.  Louis,  elected  an  Associate  Member. 

Dr.  C.  A.  Pope  presented  a  fine  specimen  of  Hdiophyllum 
Haliiy  a  Chaetetes^  and  a  Spirifer. 

Dr.  S.  Pollak  presented  from  Mr.  Belcher,  of  St  Louis,  a  dia- 
gram of  the  Artesian  Well  at  Belcher's  Sugar  Refinery,  in  this 
city.     [&c  engraved  copy  below."] 

Dr.  Wisb'zenus  presented  a  valuable  collection  of  rocks,  miner- 
als, and  ores,  collected  by  him,  during  his  explorations,  while  con« 
nected  with  Col.  Doniphan's  Regiment,  in  New  Mexico. 

A  paper  was  read  by  Dr.  B.  F.  Shumard,  entitled,  ''  Descrip- 
tions of  new  species  of  Fof sil  Shells,  from  the  Cretaceous  Forma- 
tion of  Nebraska;  by  John  Evans,  M.D.,  and  B.  F.  Shumard, 
M.D."  Referred  to  a  committee  consisting  of  Drs.  Pope,  Wisli- 
zenus,  and  Stevens. 

Prof.  James  Hall,  of  Albany,  N.  Y.,  Henry  King,  M.D.,  of 
Georgetown,  D.  C,  B.  B.  Brown,  M.D.,  of  Sacramento,  Cal., 
Ferdinand  Lindheimer,  M.D.,  of  New  Braunfels,  Tex.,  Kirtly 
Ryland,  M.D.,  of  St.  Clair  Co.,  Ills.,  and  Messrs.  George  Bunsen, 
Charles  Bunsen  and  Adolphus  Reuss,  were  elected  Corresponding 
Members;  and  Drs.  Montrose  A.  Pallen,  Abner  Hopton,  J.  M. 
McKeage,  R.  W.  Oliphant,  J.  B.  McDowell,  and  Messrs.  M. 
Schuster,  Rob't  K  Woods,  L  W.  Taylor,  James  Smith,  George 
Partridge,  Wm.  H.  Smith,  and  George  Smith,  were  elected  As- 
sociate Members. 
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September  22,  1856. 

Vice  President  Holmes  in  the  chair. 

Dr.  Stevens  presented  a  stuffed  fawn. 

Dr.  Schiel  presented  a  rare  collection  of  homed  lizards  ( Pkry* 
nosoma)  and  other  reptiles,  chiefly  from  the  Humboldt  Ri^er  and 
the  base  of  the  Rocky  Mountains. 

Dr.  Shumard  exhibited  pencil  drawings  of  some  new  fossil  cri- 
noidsy  intended  to  illustrate  a  paper  which  he  had  in  preparation. 

Dr.  Schiel  read  an  interesting  paper  on  Glycerine^  in  which  he 
advanced  some  new  propositions  respecting  the  chemical  properties 
and  affinities  of  that  substance.  Referred  to  a  committee  consist- 
ing of  Drs.  Prout,  Litton,  and  McPheeters. 

Dr.  McPheeters  desired  to  know  if  Dr.  Schiel  had  made  any 
experiments  touching  the  therapeutic  applications  of  Glycerine. 

Dr.  S.  replied  that  he  was  engaged  in  some  investigations  of 
that  kind,  and  that  the  results  would  be  communicated  to  the 
Academy.  He  was  of  opinion  that  Glycerine  would  be  found  a 
useful  agent  in  cases  where  there  was  a  tendency  to  the  forma- 
tion of  renal  calculi.  He  also  thought  that  vapors  of  Glycerine 
would  be  useful  in  catarrhal  affections.  The  method  of  obtaining 
these  vapors  was  very  simple :  it  was  only  necessary  to  drop  the 
substance  on  a  hot  plate, — Glycerine  evaporating  at  a  tempera- 
ture of  120*'. 

Dr.  Schiel  exhibited,  in  illustration  of  his  experiments,  some 
very  ingenious  and  delicate  apparatus. 

The  committee  to  whom  was  referred  the  paper  read  by  Dr.  B. 
F.  Shumard,  on  some  new  species  of  Fossil  Shells  of  the  Creta- 
ceous formation  of  Nebraska,  recommended  the  same  foi^  pub- 
lication in  the  Transactions. 

Messrs.  William  Snyder,  of  Belleville,  His.,  and  John  F.  Sny- 
der, of  Bolivar,  Mo.,  were  elected  Corresponding  Members ;  and 
Rev.  Wm.  Homes,  Wm.  S.  Golding,  M.D.,  T.  L.  Rives,  M.D., 
Christian  Hausmann,  M.D,  J.  R.  Barrett,  Esq.,  Col.  D.  H.  Arm- 
strong, Charles  Roesch,  M.D.,  Hermann  Roesch,  M.D.,  Hon. 
Henry  S.  Geyer,  R.  S.  Elliott,  Esq.,  Wm.  Pahn,  Esq.,  G.  B.  Al- 
len, Esq.,  and  the  Hon.  Edward  Bates,  were  elected  Associate 
Members. 
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October  6,  1856. 

Vice  President,  Dr.  H.  A.  Prout,  in  the  chair. 

Dr.  Prout  exhibited  specimens  of  a  new  species  of  Productus^ 
from  the  Carboniferous  limestone  of  St.  Louis,  of  which  he  Was 
preparing  a  description,  under  the  name  of  Producius  margini" 
cindus. 

Dr.  Schiel  made  some  remarks  on  the  Bi-sulphuret  of  Carbon, 
specimens  of  which  were  exhibited.  He  observed  that  Dr.  Turn- 
bull  had  made  use  of  this  article,  as  a  local  application,  in  the  treat- 
ment of  diseases  of  the  eye.  When  applied  to  the  eye,  or  the 
surface  of  the  body,  it  produced,  at  first,  a  sensation  of  cold;  this 
was  followed  by  irritation  and  burning.  Dr.  Schiel  had  made  a 
compound,  consisting  of  bi-sulphuret  of  carbon,  2  parts ;  alcohol, 
2  parts ;  chloroform  and  camphor,  each,  1  part ;  which  he  had 
used,  locally,  in  Tic  Doloureux,  Toothache,  and  Bilious  Cholic, 
with  marked  effect,  affording  almost  instant  relief  from  pain.  Bi- 
sulphuret  of  carbon  was  made  by  passing  the  vapors  of  sulphur 
over  burning  charcoal 

A  letter  was  read  from  the  Rev.  John  Higginbotham,  of  St 
Louis,  presenting  to  the  Academy  five  books,  containing  212 
plants  and  shrubs,  which  had  been  collected  in  this  neighborhood 
and  in  the  State  of  Louisiana,  in  1828-9,  by  the  late  Rt.  Rev.  Dr. 
Rosati,  Bishop  of  St.  Louis.  A  larger  part  of  the  collection  had 
been  lost  in  the  great  fire  of  1849. 

Gen.  Wm.  S.  Harney,  U.  S.  A.,  Col.  A.  J.  Vaughn,  U.  S.  In- 
dian Agent,  John  H.  Rauch,  M.D.,  of  Burlington,  Iowa,  John 
B.  Jackson,  M.D.,  of  Boston,  Mass.,  H.  P.  Goodrich,  D.D.,  of 
Caroftdelet,  Mo.,  Prof.  L.  P.  Yandell,  of  Louisville,  Ky.,  and 
Maj.  Carey  H.  Fry  and  Dr.  J.  C.  Henry,  of  Ft.  Union,  N.  Mex- 
ico, were  elected  Corresponding  Members. 

The  following  gentlemen  were  elected  Associate  Members : — 
Gerard  Eyssen,  M.D.,  J.  H.  McKellops,  M.D.,  John  Lebrecht, 
M:D.,  Emil  Seeman,  M.D.,  Hon.  Alexander  Hamilton,  B.  F. 
Hickman,  Esq.,  and  Messrs.  Leopold  Gast,  Andrew  Krug,  John 
Moss,  H.  E.  Bridge,  W.  C.  Buchanan,  Jno.  Cavender,  Jos.  Char- 
less,  L.  V.  Bogy,  Geo.  I.  Barnett,  John  P.  Bates,  Jno.  S.  Caven- 
der, Felix  Co8t6,  Rob't  Carr,  G.  F.  FiUey,  and  E.  A.  Filley. 
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J^^ovember  17,  1856. 

Dr.  C.  A.  Pope  in  the  chair. 

A  letter  was  read  from  Wm.  H.  Tingley,  M.D.,  resigning  the 
office  of  Secretary  of  the  Academy  and  his  membership,  having 
changed  his  place  of  residence. 

Letters  were  read  from  John  H.  Ranch,  M.D.,  of  Burlington, 
Iowa,  and  John  B.  Jackson,  M.D.,  of  Boston,  elected  Corres- 
ponding Members;  and  from  T.  L.  Rives,  M.D.,  elected  an  As- 
sociate Member. 

A  letter  was  read  from  Dr.  Edward  Hallo  well,  of  Philadelphia, 
proposing  to  exchange  specimens  of  Reptiles  for  those  of  the 
South  and  West.  The  proposition  was  accepted  and  the  matter 
referred  to  the  Secretary,  to  be  carried  into  effect  as  far  as  prac- 
ticable. 

Dr.  C.  A.  Pope  presented  a  specimen  of  Mygale  Hentzii,  com- 
monly known  as  the  <*  Tarantula,"  from  near  Pratte's  Landing, 
Missouri,  70  miles  below  St.  Louis. 

Mr.  C.  P.  Chouteau  presented  several  Indian  hoes,  made  of 
flint,  found  a  few  miles  west  of  St.  Louis. 

•     Dr.  C.  W.  Stevens  was  elected  Recording  Secretary,  in  place 
of  Dr.  Tingley,  resigned. 

Lieut.  G.  K.  Warren,  U.  S.  A.,  was  elected  a  Corresponding 
Member ;  and  Messrs.  Samuel  Gaty,  Benj.  Farrar,  John  How, 
Alex.  Kayser,  Louis  Holm,  John  O,  Farrar,  C.  C.  Zeigler,  and 
Henry  Kayser,  were  elected  Associate  Members. 


December  15,  1856. 

Vice  President,  Dr.  H.  A.  Prout,  in  the  chair. 

Dr.  C.  A.  Pope  presented  specimens  of  the  "Tarantula"  (My- 
gale  HerUzii)f  and  the  Centipede  (Scolopendra  heros)^  from 
Texas. 

Dr.  S.  Pollak  presented  from  E.  C.  Angelrodt,  Esq.,  six  pam- 
phlet volumes  of  works  by  Ehrenberg,  on  Microscopic  Infusoria. 
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Voted,  that  the  offer  of  Mr.  E.  C.  Angelrodt  to  purchase  for 
the  Academy  a  copy  of  the  large  work  of  Ehrenberg,  on  Infuso' 
ria,  be  accepted  on  the  terms  proposed. 

Voted,  that  the  Academy  would  subscribe  for  the  forthcoming 
work  of  Agassiz,  on  the  Natural  History  of  the  American  Con- 
tinent. 

A  Paper  was  read  by  Dr.  H.  A.  Proul,  on  a  new  species  of 
Producius  (P.  marginicinctus)^  from  the  Carboniferous  Lime- 
stone of  St.  Louis. 

Ordered,  that  the  Paper  and  accompanying  Figures  be  pub- 
lished in  the  Transactions. 

Edward  Holden,  Esq.,  of  Jackson  Co.,  Ills.,  Capt.  John  Pope, 
U.  S.  A.,  Lieut.  F.  T.  Bryan,  U.  S.  A.,  Hermann  Behr,  M.P., 
of  San  Francisco,  and  George  Steele,  M.D.,  of  Austin,  Texas, 
were  elected  Corresponding  Members. 

The  following  gentlemen  were  elected  Associate  Members: — 
John  £.  Goodson,  Esq.,  Thomas  McMartin,  M.D.,  Fredeiick 
Hauck,  M.D.,  Britton  A.  Hill,  Esq.,  and  Messrs.  Geo.  R.  Robin- 
son, Emmett  McDonald,  and  Benjamin  Soulard. 


December  29,  1856. 

Vice  President,  Dr.  H.  A.  Pbout,  in  the  chair. 

A  letter  was  read  from  Dr.  Abbadie,  U.  S.  A.,  elected  an  As- 
sociate Member. 

Dr.  A.  C.  Koch  presented  specimens  of  sulphuret  of  lead,  and 
calamine, from  the  county  of  Lawrence,  in  the  State  of  Arkansas; 
also,  magnetic  iron  ore  and  quartz  from  Hot  Springs  Co.,  and 
granite  from  a  point  on  the  Arkansas  60  miles  above  Little  Rock. 
Dr.  Koch  also  stated  that  he  had  found  a  bed  of  coal,  resembling 
the  cannel  coal,  near  Batesville,  in  that  State. 

Dr.  B.  F.  Shumard  presented,  in  the  name  of  his  brother.  Dr. 
Geo.  G.  Shumard,  specimens  of  gum  mezquite  from  Texas,  and 
gypsum  from  the  Upper  Red  River,  Texas ;  and,  also,  an  ancient 
Indian  skull  from  a  mound  on  White  River,  in  Arkansas.  This 
skull  had  been  obliquely  flattened  by  compression  in  the  frontal 
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and  occipital  regions,  and  expanded  in  the  direction  of  the  bipa* 
rjetal  and  vertical  diameters.  He  could  not  give  an  accurate  de- 
scription of  the  mound,  nor  state  the  circumstances  under  which 
the  skull  was  found ;  but  he  would  endeavor  to  ascertain  the  facta 
with  certainty  in  regard  to  it. 

Mr.  N.  Holmes  remarked  that  it  would  be  a  matter  of  much 
interest  to  determine  the  age  of  the  mound.  It  was  well  known 
that  the  practice  of  artificially  flattening  the  skull  had  prevailed 
among  the  Natchez,  Choctaws,  and  other  tribes  of  the  Lower 
Mississippi  and  the  Gulf  of  Mexico,  and  among  the  modem 
NootkaColumbian'  Indians.  Some  of  these  tribes  of  the  Gulf  had 
been  known,  also,  to  build  small  mounds  over  the  graves  of  their 
dead,  withifi  the  historic  period.  This  method  of  oblique  flatten- 
ing, as  well  as  that  of  flattening  and  elongating  the  head  in  the 
backward  direction,  by  compression  in  the  frontal  and  parietal  re- 
gions, had  been  practised  among  the  ancient  Peruvians.  If  this 
mound  were  shown  to  belong,  to  the  age  of  the  Mound-Builders 
of  the  Mississippi  Valley,  or  to  a  still  earlier  age,  and  the  position 
of  the  skull  in  the  mound  were  well  ascertained,  it  might  furnish 
evidence  that  the  practice  of  flattening  the  skull  had  prevailed  to  a 
wide  extent,  on  this  continent,  at  a  date  long  anterior  to  all  his- 
toric record. 

Mr.  N.  Holmes  presented  from  Edward  Holden,  Esq.,  a  pam- 
phlet printed  about  the  year  1631,  written  by  James,  King  of 
Scots,  and  addressed  "  to  the  Noble  Tycho  Brahe,  Lord  of  Knud- 
strup,  the  Chiefe  Astronomer  of  this  age,"  containing  some  curi- 
ous speculations  on  comets,  and  other  matters  touching  the  state 
of  astronomical  science  at  that  day. 

Prof.  G.  Seyfiarth  read  a  Paper  on  an  ancient  Ass3nrian  brick, 
giving  an  interpretation  of  the  cuneiform  characters  inscribed 
upon  it.  The  brick  is  now  in  the  possession  of  Prof.  C.  A.  Pope, 
of  this  city.  It  was  taken  from  the  ruins  of  Nineveh,  near  Mo- 
sul, and  sent  to  him  by  Mr.  Marsh,  Missionary  at  Beyrout  At 
the  request  of  Dr.  M.  M.  Pallen,  Prof.  Seyflarth  explained  the 
manner  in  which,  in  the  course  of  extended  researches  into  the 
structure  of  the  ancient  languages  of  the  East,  he  had  arrived  at 
his  method  of  decyphering  the  arrow-head  inscriptions. 

On  motion,  it  was  ordered  that  the  Paper  read  by  Prof.  Seyf- 
farth,  together  with  a  plate  of  the  inscription,  be  published  in  the 
TransactioDB. 
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Dr.  T.  C.  Hilgard  read  a  Paper  on  PkyttofaxiSy  giving  an  ex- 
planation of  its  numerical  and  divergential  law,  under  a  simple 
organological  idea.  Referred  to  a  committee  consisting  of  Drs. 
H.  A.  Prout,  A.  WisKzenas,  and  M.  M.  Pallen. 

The  following  gentlemen  were  elected  Corresponding  Mem- 
bers :  Dr.  Wheeler,  of  Perryville,  Mo.,  Col.  Charles  Whittelsey, 
of  Cleveland,  Ohio,  and  Warwick  Hough,  Esq.,  of  Jefferson  City, 
Missouri. 

The  following  were  elected  Associate  Members:  Thos.  Rey* 
burn,  M.D.,  George  R.  Taylor,  Esq.,  «nd  Messrs.  Conrad  Wit- 
ter and  Thos.  E.  Tutt. 


January  12,  1857. 
Vice  President  Holmes  in  the  chair. 

Prof  A.  Litton  exhibited  specimens  of  Aluminum,  He  gave 
a  brief  history  of  its  discovery,  and  of  the  later  methods  which 
have  been  invented  for  obtaining  the  metal  from  the  common  clay. 
It  was  now  highly  probable  that  it  would  soon  be  manufactured  in 
great  abundance  and  at  a  cheap  rate.  As  it  was  less  liable  to 
tarnish,  or  to  be  acted  upon  and  corroded  by  other  substanceSi 
than  iron,  copper,  or  even  siker,  it  would,  as  well  for  this  reason 
as  on  account  of  its  lightness,  tenacity,  and  beautiful  silvery  color, 
be  likely  to  come  into  extensive  use  in  the  arts,  and  especially  for 
culinary  utensils,  as  soon  as  a  sufficiently  cheap  method  of  obtain- 
ing it  should  be  perfected. 

Prof.  Litton  exhibited  also  specimens  of  the  mineral,  Cryohit, 
from  which  Rosa  has  lately  obtained  this  metal  in  small  quantities. 

Mr.  Leopold  Gast  presented  a  copy  of  an  "Arithmetic*'  by  Ad- 
am Riesn,  printed  in  Germany,  in  1574. 

The  following  gentlemen  were  elected  officers  of  the  Academy 
for  the  year  1867: 

PresidenU  Benj.  F.  Shumard,  M.D. 

Isi  Vice  Prtsident,  A.  Wislisenus,  M.D. 

2d  Vice  President^  Chas.  P.  Chouteau,  Esq. 

Corresponding  Secretary^  Nathaniel  Holmes,  Esq. 

Recording  Secrtiary,  J.  S.  B.  AUeyne,  M.D. 

TreasureTf  Simon  Pollak,  M.D. 

3 


34  TRANS.  OS  THE  ACAD.   OF  SCXBNCK. 

C  R  F.  Shamard,  M.IX 

^      .  J  Dr.  A.  C.  Koch. 

twatorsr  J  jotn  Lebrecht,  M.D. 

V  Chas.  W.  Stevens,  M.D. 

Librarian^  Montrose  A.  Fallen,  M.D. 

The  chairmen  of  the  several  standing  committees  were  ap* 
pointed  by  the  President,  as  follows: 

On  Ethnology^  Dr.  A.  Wislizenns. 

•*  Comparative  Anatomy ^  Prof.  C.  A.  Pope. 

"  Mammalogy^  Prof.  C.  W.  Stevens. 

"  Omiihology,  Mr.  Edward  Wyman. 

•»  Herpetology  and  Ichthyology ^  Prof.  M.  M.  Pallen. 

**  Chemical  Geology  and  Malacology^  Dr.  H.  A.  Prout. 

"  Entomolc^y^  Prof.  W.  M.  McPheeters. 

"  Botany,  Dr.  T.  C.  Hilgard. 

**  PalcBontology  and  Ckology,  Dr.  B.  F.  Shumard. 

**  Mineralogy,  Mr.  John  Moss. 

"  Chemistry,  Prof.  A.  Litton. 

"  Physics,  Mr.  James  B.  Eads. 

"  Embryology,  Dr.  E.  H.  Gregory. 

•♦  Mmstrosities,  Dr.  J.  S.  B.  Alleyne. 

"-  Library,  ,  Dr.  Geo.  Engelmann. 

"  Publication,  Prof.  W.  M.  McPheeters. 

Amad^e  Berthold,  Esq.,  was  elected  an  Associate  Member. 


January  26,  185T. 

The  Ptesident,  Dr.  B.  F.  Shuxa&d,  in  the  chair. 

Letters  were  read  from  Dr.  Kirtly  Ryland,  of  St.  Qair  Co., 
Ills.,  Dr.  Geo.  Steele,  of  Austin,  Texas,  Warwick  Hough,  Esq., 
of  Jefferson  City,  and  Lieut.  F.  T.  Bryan,  U.  S.  A.,  elected  Cor- 
responding Members. 

The  committee  to  whom  was  referred  the  Paper  read  by  Dr.  T. 
C.  Hilgard,  on  Phyllotaxis,  reported  the  same  for  publication  in 
the  Transactions. 
.  Dr.  A.  C.  Koch  read  a  Paper  on  Mastodon  Remains  in  the 
State  of  Missouri,  which  was  referred  to  a  committee,  consisting 
of  Mr.  Holmes,  Dr.  Pallen,  and  Dr.  Pope. 

Dr.  A.  Wislizenus  read  a  Paper  on  ancient  Indian  graves,  dis- 
covered by  him,  near  Prairie  du  Rocher  and  Kaskaskia,  in  the 
State  of  Illinois. 
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Mr.  Spencer  Smith  remarked  that  similar  granrea  had  been  dis- 
covered on  the  bluffs  of  the  Illinois  River,  in  Greene  county. 

The  Paper  was  referred  to  a  committee,  consisting  of  Drs. 
Prout,  Stevens  and  Watlers. 

Prof  6.  G.  Swallow  presented  a  copy  of  his  Third  Report  of 
Geological  Survey  of  Missouri. 

The  following  gentlemen  were  appointed  on  the  several  stand* 
ing  committees,  by  the  respective  chairmen : 

On  Comparative  •Anatomy i  Dr.  A.  G.  KocL 

"  Entomology^  "    F.  E.  Baumgarten. 

«*  Mammalogy^  Prof.  J.  T.  Hodgen* 

"  Palcsontology  and  Geology,  Dr.  H.  A.  Prout. 

**  Ethnology f  Mr.  N.  Holmes. 

**  Botany,  Dr.  John  Lebrecht. 

"  Monstrosities,  "  M.  A;  Pallen. 

••  ChemicalGeology  and  Malacology,  \     „  S  Pollak         ' 

George  G.  Shumard,  M.D.,  was  elected  a  Corresponding  Mem- 
ber, and  Uriel  Wright,  Esq.,  Dr.  John  R.  Washington,  and  Mr. 
Wm.  Maffit,  were  elected  Associate  Members. 


February  9,  1857. 

The  President,  Dr.  B.  F.  Shumaad,  in  the  chair. 

A  letter  was  read  from  Dr.  B.  B.  Brown,  of  Sacramento,  C^ll, 
elected  a  Corresponding  Member. 

On  motion,  ordered  that  an  edition  of  one  thousand  copies  of 
the  first  number  of  the  Transactions  be  printed,  under  the  direc- 
tion of  the  Committee  on  Publication. 

Dr.  Wm.  M.  McPheetei*s  presented  a  hisk  of  the  walrus,  some 
carved  figures  from  the  Fejee  Islands,  and  an  interesting  suite  ofi* 
shells,  corals,  and  lava,  from  the  South  Pacific. 

Mr.  John  Moss  presented  specimens  of  sulphuret  of  iron,  and 
sulphuret  and  carbonate  of  lead. 

Dr.  B.  F.  Shumard  read  a  Paper,  entitled  « Description  of  New 
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Species  of  Fossil  Grinoidea,  from,  the  Pakoozoic  Rocks  of  the 
Western  and  Soothern  portions  of  the  United  States,*'  illustra^ 
with  Plate&    Oidered  to  be  printed*  in  the  Transactions. 

Prof.  6.  G.  Swallow  stated  that,  daring  the  last  season,  he  had 
discovered  and  opened,  with  the  assistance  of  the  people  of  the 
neighborhood,  several  ancient  Indian  mounds,  in  the  county  of 
New  Madrid,  in  the  southeastern  part  of  the  State.  The  mounds 
were  situated  in  a  plain  or  wide  basin,  (not  a  river  bottom,) 
and  their  bases  rested  on  a  layer  of  sand  five  feet  below  the  sur- 
face of  the  ground  ;  and  old  forest  trees  were  growing  over  them 
as  upqn  the  surrounding  plain.  The  largest  mound  was  900  feet 
in  circumference  at  the  base,  and  25  feet  in  height ;  and  there 
were  other  smaller  mounds  in  the  immediate  neighborhood.  Sev- 
teral  of  them  were  opened  by  sections  from  top  to  bottom.  In 
most  of  tkem^  were  found  various  article^  of  earthen  pottery,  pipes, 
•-and  bones  of  quadrupeds  and  fish,  together  with  small  portions  of 
human  bones,  and  some  whole  teeth.  In  the  upper  part  of  the 
'larger  mound,  the  plbugh,  in  nmking  the  excavation,  struck  the  hot- 
•tom  of  a  sun-bakedearthen  Jar  or  pot,  about  ten  inches  in  diameter, 
lying  bottom  upwards.  On  taking  it  up,  the  top  portion  of  a  hu- 
man skull  was  seen  inside,  laying  across  the  mouth  of  the  jar, 
with  the  convex  side  downward.  The  mouth  of  the  jar  was  five 
inches  in  diameter ;  but  the  piece  of  skull  was  much  too  large  to 
pass  through  the  opening,  and  could  not  be  got  out  without  break- 
ing it  to  pieces.  How  it  got  in,  was  a  question  which  he  would 
leave  to  others  to  solve.  This  was  the  only  bone  in  <the  Jar,  except 
a  single  vertebra.  No  implements  of  war  were  found  in  any  of 
these  mounds;  every  thing  discovered  in  them  indicated  peaceful 
habits.  Traces  of  decayed  human  skeletons  were  visible  in  the 
■smaller  mounds,  and  the  articles  of  pottery  appeared  as  if  they  had 
been  placed  at  the  head  of  the  buried  body.  No  skeleton,  or  skull, 
•remained  entire.  He  had  caused  accurate  measurements  and 
drawings  to  be  made,  which  would  be  given  to  the  public  in  the 
vGeological  Report.  The  mounds  previously  found  in  Howard 
•county.  Mo.,  in  which  he  had  discovered  a  human  skeleton  buried 
jn  a  sitting  posture,  together  with  implements  of  war,  he  consid- 
ered as  belonging  to  a  comparatively  modern  period  ;  but  these  of 
Southeastern  Missouri  must  be  admitted  to  be  of  very  ancient 
*"  date,  as  was  evident  not  only  by  the  growth  of  old  trees  upon 
them,  but  by  the  character  of  the  pottery,  the  condition  of  the  re- 
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mains,  and  the  depth  of  alluvial  strata  which  have  been  deposited 
around  their  bases  since  they  "were  constructed. 

Dr.  J.  B.  Johnson  observed  that  savage  races  were  known  to 
have  used  a  portion  of  the  skull  as  «  drinkirtg  cap ;  but  that  bone, 
neither  in  a  fresh  state,  nor  when  boiled  in  water,  would  bend,  or 
yield,  to  much  compression,  without  fracture. 

Dr.  M.  A.  Fallen  remarked  that  bone,  in  some  diseased  condi- 
tions, became  more  or  less  pliable ;  but  here  was  no  evidence  of 
such  a  condition.  He  concurred  in  the  suggestion  that  the  jar 
must  have  been  moulded  over  the  skull,  and  then  dried  in  the  sun* 

The  committee  to  whom  was  referred  the  Paper  read  by  Dr. 
A.  G.  Koch,  on  Mastodon  Remains,  recommended  the  same  fo 
publication  in  the  Transactions. 

The  Papers  read  by  Dr«  J.  Schiel,  on  Glycerin,  and  by  Dr.  A. 
Wislizenus,  on  Indian  Graves,  were  recommended  for  publication 
in  the  Transactions. 

It  was  also  ordered,  that  the  Paper  prepared  by  Prof.  A.  Littoh, 
on  Belcher's  Artesian  WeU,  be  published  in  the  Transactions. 

Dr.  M.  A.  Pallen,  intending  to  be  absent  from  the  city  for  some 
time,  resigned  the  office  of  Librarian.  Dr.  T.  C.  Hilgard  was 
elected  to  fill  the  vacancy. 

On  motion,  it  was  voted  to  accept  the  Charter  of  Incorporation 
of  the  **  AoAnnT  of  Scibkob  of  St.  Louis,*'  granted  by  the 
General  Assembly  of  the  State  of  Missouri,  at  its  late  session. 
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I.  On  some  New  Spbcibs  of  Fossils  from  the  •Cretaceous 
Formation  qf  JVibraska  Territory.  By  John  Evans, 
M.D.,  and^.  F.  Shumard,  M.D. 

AGEPHALA. 

AviOULA    NSBRABOANA. 

Shell  compressed,  thin ;  cardinal  margin  straight,  rather  wide ; 
buccal  margin  rounded,  retreating;  anal  edge  long,  concave  above 
and  arched  below ;  posterior  wing  triangukr,  very  slightly  con- 
cave, pointed ;  anterior  wing  small ;  umbo  convex,  not  gibbous ; 
beak  small,  projecting  very  slightly  above  the  cardinal  edge  ;  sur* 
face  marked  with  radiating,  thread-like,  simple  striae.  At  four 
lines  from  the  beak,  there  are  about  eight  of  these  strise  in  the 
space  of  two  lines ;  towards  the  palleal  border  the  number  is  in- 
creased by  implantation ;  the  interspaces  are  about  double  the 
width  of  the  strise,  and  are  marked  with  very  fine  longitudinal 
lines.  With  the  aid  of  a  lens,  very  fine^  closely  arranged,  waved 
lines  of  growth  are  perceptible. 

Occurs  in  the  Cretaceous  Formation,  near  Moreau  River,  Ne- 
braska Territory. 

LiMOPSIS   STRIATO-PUNCTATUS. 

Shell  small,  ovate,  subquadrate,  usually  transverse,  moderately 
gibbous,  subangular  behind,  rounded  before  and  below,  posterior 
margin  oblique,  slightly  arcuate ;  umbones  rather  prominent,  a 
very  shallow  depression  behind ;  beaks  moderately  prominent,  ex- 
tending above  the  cardinal  margin,  and  situated  nearest  the  ante- 
rior extremity;  substance  of  the  shell  moderately  thick;  hinge 
with  strongly  set  teeth  ;  surface  qrnamented  with  fine  concentric 
lines  of  growth,  crossed  by  fine,  longitudinal,  fiexuous  strise,  which 
are  minutely  punctate  at  the  points  of  intersection. 

Dimensions. — Length,  5  lines ;  height,  about  4  lines ;  thick- 
ness, about  3  lines. 

Localities. — Moreau  and  Grand  Rivers,  Nebraska  Territory. 

This  is  a  very  neat,  pretty  species.  It  occurs  in  the  greatest 
profusion — layers  nearly  a  foot  in  thickness  being  sometimes  al- 
most wholly  made  up  of  them. 

GaRDXUM   SUBqUADRATUM. 

Shell  small^  subquadrangular,  length  greater  than  the  height, 
gibbous;  anterior  margin  rounded,  posterior  margin  truncated; 
very  slightly  arched ;  umbones  prominent,  large,  obtusely  suban- 
gulated  ;  beaks  nearly  medial,  rather  obtuse,  and  extending  but 
Uttle  beyond  the  cardinal  margin ;  substance  of  the  shell  thin ; 
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surface  with  fine  concentric  stris  of  growth,  waved  and  dentate 
posteriorly,  where  they  ase  crossed  by  obscure  longitudinal  ribs. 

Dimensions. — Length,  6i  lines ;  height,  4|  lines ;  thickness^ 
nearly  4  lines. 

Loca2%.— Moreau  River.    Very  abundant. 

Gabdium  ravum. 

Shell  small,  ovate^  subquadrate,  moderately  gibbous,  inequilat- 
eral, substance  very  thin,  length  and  breadth  nearly  equal;  car- 
dinal edge  short,  somewhat  sharp ;  beaks  projecting  above  the 
cardinal  margin,  nearly  medial,  rather  blunt,  incurved ;  umbo  ob- 
liQue,  somewhat  gibbous,  subangulated  behind;  posterior  slope 
falling  abruptly  to  the  anal  margin;  buccal  and  palleal  margins 
rounded ;  anal  margin  obliquely  subtruncate ;  surface  polished, 
and  marked  with  very  fine,  closely  arranged,  concentric  lines, 
crossed  on  the  posterior  side  by  nearly  obsolete  longitudinal  ribs, 
becoming  more  prominent  as  they  reach  the  border,  which  on  this 
part  of  the  shell  is  finely  crenulated. 

This  species  in  its  general  form  resembles  Cardium  svbquad- 
raiumt  from  which  it  may  be  distinguished  by  its  smaller  size, 
polished  surface,  and  the  extreme  thinness  of  the  valves.  The 
longitudinal  ribs*on  the  posterior  side  are  also  nearly  obsolete, 
and  the  beaks  more  prominent. 

Total  length,  41  lines;  width,  4  lines;  thicknefs,  3 iines. 

Localities, — It  is  associated  with  lAmopsw  striaio'punciaius  •on 
Moreau  and  Grand  Rivers. 

AaCA    SULCATXNA. 

Shell  small,  sub-rhomboid,  length  almost  doul>le  the  Iheight; 
leaks  situated  in  advance  of  the  middle,  rather  prominent,  in- 
curved, distant;  umbones  oblique,  angulated  posteriorly,  moder- 
ately convex,  having  a  distinct  sulcus,  which  passes  obliquely  from 
the  beak  to  the  palleal  margin,  cutting  the  latter  about  the  middle 
of  the  shell,  sulcus  most  deeply  impressed  on  the  right  valve ; 
buccal  margin  short,  forming  nearly  a  right  angle  with  the  cardi- 
nal edge;  anal  margin  obliquely  truncated;  iigamentary  area 
rather  large,  elongate-ovate;  surface  with  from  18 to 20 radiating 
strisB,  with  accessory  ones  in  the  intervals. 

Length,  4  lines;  height,  rather  more  than  2  lines;  thickness, 
1|  lines. 

All  the  specimens  of  this  species  in  our  collection  are  internal 
casts. 

LoccUiiy, — ^It  was  found  with  the  jureceding  species  on  Wood*8 
Fork,  3  miles  from  Grand  River. 

LeDA    FIBftOSA. 

Shell  ineqaivabe,  inequilaterale,  t>vate,  subtriquetral,  very  gib- 
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C  B.  F.  Shamard,  M.IX 

ri      4  J  Dr.  A.  C.  Koch. 

Curatarsr  ^  j^hn  Lebrecht,  M.D. 

'  ehas.  W.  Stevens,  M.D. 

Librarian^  Montrose  A.  Fallen,  M.D. 

The  chairmen  of  the  several  standing  committees  were  ap* 
pointed  by  the  President,  as  follows : 

On  Ethnology^  Dr.  A.  Wislizenns. 

•*  Comparative  Anatomy ^  Prof.  C.  A.  Pope. 

**  Mammalogy^  Prof.  C.  W.  Stevens. 

••  Omiihology,  Mr.  Edward  Wyman. 

'*  Herpetology  and  Ichthyology t  Prof.  M.  M.  Pallen. 

"  Chemical  Geology  and  Malacology^  Dr.  H.  A.  Prout. 

"  Eniomoli^i  Prof.  W.  M.  McPheeters. 

"  Botany,  Dr.  T.  C.  Hilgard. 

**  PalcBontology  and  Geology,  Dr.  B.  F.  Shumard. 

**  Mineralogy,  Mr.  John  Moss. 

"  Chemistrys  Prof.  A.  Litton. 

"  Physics,  Mr.  James  B.  Eads. 

"  Embryology,  Dr.  E.  H.  Gregory. 

•♦  MmstroaUies^  Dr.  J.  S.  B.  Alleyne. 

"  Library,  ,  Dr.  Geo.  Engelmann. 

"  Publication,  Prof.  W.  M.  McPheeters. 

Amad^e  Berthold,  Esq.,  was  elected  an  Associate  Member. 


January  26,  185T. 

The  Ptesident,  Dr.  B.  F.  Shuxa&d,  in  the  chair. 

Letters  were  read  from  Dr.  Kirtly  Ryland,  of  St.  Qair  Co., 
Ills.,  Dr.  Geo.  Steele,  of  Austin,  Texas,  Warwick  Hough,  Esq., 
of  Jefferson  City,  and  Lieut.  F.  T.  Bryan,  U.  S.  A.,  elected  Cor- 
responding Members. 

The  committee  to  whom  was  referred  the  Paper  read  by  Dr.  T. 
C.  Hilgard,  on  Phyllotaxis,  reported  the  same  fbr  publication  in 
the  Transactions. 
.  Dr.  A.  C.  Koch  read  a  Paper  on  Mastodon  Remains  in  the 
State  of  Missouri,  which  was  referred  to  a  committee,  consisting 
of  Mr.  Hohnes,  Dr.  Pallen,  and  Dr.  Pope. 

Dr.  A.  Wislizenus  read  a  Paper  on  ancient  Indian  graves,  dis- 
eovered  by  him,  near  Prairie  du  Rocher  and  Kaskaskia,  in  the 
State  of  Illinois. 
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are  about  twelve  on  the  second  volution,  spaces  distinctly  impres- 
sed ;  lines  and  spaces  crossed  by  fine  stris  and  moderately  dis« 
tinct  folds ;  lip  rather  strongly  arched,  and  deeply  emarginate 
above. 

Length,  6  or  7  lines;  width,  2j  lines;  length  of  aperture,  3 
lines, 

LocalUy. — Moreau  and  Grand  Rivers. 

Fusus  Hatdeni. 

Shell  large,  elongfate-fusiform,  spiral  angle  about  26^;  volutions 
about  seven,  convex ;  body  volution  occupying  two-thirds  the  en- 
tire length ;  surface  ornamented  with  numerous  revolving  lines, 
which  are  wider  than  the  spaces — these  again  are  traversed  by 
longitudinal  lines,  which  give  to  the  surface  a  cancellated,  sub- 
granulose  appearance ;  lip  somewhat  sinuous ;  aperture  narrow, 
angulated  behind. 

Length,  2yY  inches;  length  of  body  whorl,  lyV  inches;  width, 
9  lines. 

Occurs  with  Cardium  svbquadraium  on  Moreau  River. 

Dedicated  to  Dr.  F.  V.  Hayden,  to  whom  we  are  indebted  for 
a  very  perfect  specimen  of  the  species. 

Fusus  Nbb&ascensis. 

Shell  elongate,  subfusiform,  slender,  spire  elevated,  spiral  angle 
13°  or  14°;  volutions  flattened,  convex  (number  unknown);  aper- 
ture slightly  oblique,  subelliptical,  angulated  above;  suture  distinct. 
Of  this  species  we  have  only  found  the  body  and  succeeding  whorl. 
On  a  part  not  exfoliated,  distinct  longitudinal  folds  are  to  be  seen; 
other  surface  markings  obliterated. 

Length  of  body  and  next  whorl,  about  7  lines ;  width,  3  lines. 

Locality. — Sage  Creek,  Mauvaises  Terres. 

TnsaXTELLA   JfULTILINEATA. 

Shell  elongate,  conic,  spire  much  elevated,  opening  of  spiral 
angle  19° ;  whorls  about  14,  flattened ;  the  last  one  angulated  and 
gently  convex  beneath ;  surface  ornamented  with  distinct,  round- 
ed, revolving,  unequal  lines,  crossed  by  longitudinal  arched  lines, 
so  as  to  give  to  the  surface  an  elegant  granulose  appearance;  su- 
ture linear,  not  very  distinct;  aperture  short,  subquadrangular. 

Length,  about  16  lines;  thickness,  Klines;  length  and  width 
of  aperture,  2  lines. 

This  is  one  of  the  prettiest  shells  that  I  have  seen  from  the  Cre- 
taceous rocks  of  Nebraska.  The  granulse^  are  arranged  in  regu- 
lar revolving  lines  over  the  surface,  being  most  prominent  on  the 
upper  volutions.  Usually,  we  can  count  about  ten  revolving  lines 
on  the  body  whorl. 
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Species  of  Fossil  Crinoidea,  from  the  Paleoozoic  Rocks  of  the 
Western  and  Soothern  portions  of  the  United  States/'  iUustratSd 
with  Plates.    Ordered  to  be  printed  in  the  Transactions. 

Prof.  6.  C.  Swallow  stated  that,  during  the  last  season,  he  had 
discovered  and  opened,  with  the  assistance  of  the  people  of  the 
neighborhood,  several  ancient  Indian  mounds,  in  the  county  of 
New  Madrid,  in  the  southeastern  part  of  the  State.  The  mounds 
were  situated  in  a  plain  or  wide  basin,  (not  a  river  bottom,) 
and  their  bases  rested  on  a  layer  of  sand  five  feet  below  the  sur- 
face of  the  ground  ;  and  old  forest  trees  were  growing  over  them 
as  upqn  the  surrounding  plain.  The  largest  mound  was  900  feet 
in  circumference  at  the  base,  and  25  feet  in  height ;  and  there 
were  other  smaller  mounds  in  the  immediate  neighborhood.  Sev- 
«eral  of  them  were  opened  by  sections  from  top  to  bottom.  In 
most  of  tkem  were  found  various  article^  of  earthen  pottery,  pipes, 
•-and  bones  of  quadr^upeds  and  fish,  together  with  small  portions  of 
human  bones,  and  some  whole  teeth.  In  the  upper  part  of  the 
•larger  mound,  the  pbugh,  in  making  the  excavation,  struck  the  bot- 
tom of  a  sun-bakedearthenjar  or  pot,  about  ten  inches  in  diameter, 
lying  bottom  upwards.  On  taking  it  up,  the  top  portion  of  a  hu- 
man skull  was  seen  inside,  laying  across  the  mouth  of  the  jar, 
with  the  convex  side  downward.  The  mouth  of  the  jar  was  five 
inches  in  diameter ;  but  the  piece  of  skull  was  much  too  large  to 
pass  through  the  opening,  and  could  not  be  got  out  without  break- 
ing it  to  pieces.  How  it  got  in,  was  a  question  which  he  would 
leave  to  others  to  solve.  This  was  the  only  bone  in  the  Jar,  except 
a  single  vertebra.  No  implements  of  war  were  found  in  any  of 
these  mounds;  every  thing  discovered  in  them  indicated  peaceful 
habits.  Traces  of  decayed  human  skeletons  were  visible  in  the 
•smsdler  mounds,  and  the  articles  of  pottery  appeared  as  if  they  had 
been  placed  at  the  head  of  the  buried  body.  No  skeleton,  or  skull, 
•remained  entire.  He  had  caused  accurate  measurements  and 
drawings  to  be  made,  which  would  be  given  to  the  public  in  the 
vGeological  Report.  The  mounds  previously  found  in  Howard 
•county.  Mo.,  in  which  he  had  discovered  a  human  skeleton  buried 
an  a  sitting  posture,  together  with  implements  of  war,  he  consid- 
ered as  belonging  to  a  comparatively  modem  period ;  but  these  «f 
Southeastern  Missouri  must  be  admitted  to  be  of  very  ancient 
*  date,  as  was  evident  not  only  by  the  growth  of  old  trees  upon 
them,  but  by  the  character  of  the  pottery,  the  condition  of  the  re- 
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I.  On  some  New  Spbcibs  of  Fossils  from  the  ^Cretaceous 
Formation  qf  JVebraska  Territory.  By  John  Evans, 
M.D.,  and^.  F.  Shumard,  M.D. 

AGEPHALA. 

AviOULA    NSBRASOANA. 

Shell  compressed,  thin;  cardinal  margin  straight,  rather  wide; 
buccal  margin  rounded,  retreating;  anal  edge  long,  concave  above 
and  arched  below ;  posterior  wing  triangukr,  very  slightly  con- 
cave, pointed;  anterior  wing  small;  umbo  convex,  not  gibbous; 
beak  small,  projecting  very  slightly  above  the  cardinal  edge ;  sur- 
face marked  with  radiating,  thread-like,  simple  stris.  At  four 
lines  from  the  beak,  there  are  about  eight  of  these  strise  in  the 
space  of  two  lines ;  towards  the  palleal  border  the  number  is  in- 
creased by  implantation ;  the  interspaces  are  about  double  the 
width  of  the  strise,  and  are  marked  with  very  fine  longitudinal 
Unes.  With  the  aid  of  a  lens,  very  fine^  closely  arranged,  waved 
lines  of  growth  are  perceptible. 

Occurs  in  the  Cretaceous  Formation,  near  Moreau  River,  Ne- 
braska Territory. 

LiMOPSIS   STRXATO-PUNCTATUS. 

Shell  small,  ovate,  subquadrate,  usually  transverse,  moderately 
gibbous,  subangular  behind,  rounded  before  and  below,  posterior 
margin  oblique,  slightly  arcuate ;  umbones  rather  prominent,  a 
very  shallow  depression  behind ;  beaks  moderately  prominent,  ex- 
tending above  the  cardinal  margin,  and  situated  nearest  the  ante- 
rior extremity ;  substance  of  the  shell  moderately  thick ;  hinge 
with  strongly  set  teeth  ;  surface  qrnamented  with  fine  concentric 
lines  of  growth,  crossed  by  fine,  longitudinal,  fiexuous  striae,  which 
are  minutely  punctate  at  the  points  of  intersection. 

Dimensions, — Length,  6  lines ;  height,  about  4  lines ;  thick- 
ness, about  3  lines. 

Localities. — Moreau  and  Grand  Rivers,  Nebraska  Territory. 

This  is  a  very  neat,  pretty  species.  It  occurs  in  the  greatest 
profusion — layers  nearly  a  foot  in  thickness  being  sometimes  al- 
most wholly  made  up  of  them. 

GAftDIUM    SUaqUADRATUM. 

Shell  small,  subquadrangular,  length  greater  than  the  height, 
gibbous;  anterior  margin  rounded,  posterior  margin  truncated; 
very  slightly  arched ;  umbones  prominent,  large,  obtusely  suban- 
gulated ;  beaks  nearly  medial,  rather  obtuse,  and  extending  but 
uttle  beyond  the  cardinal  margin ;  substance  of  the  shell  thin ; 
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bou8,  produced  and  abruptly  attenuated  posteriorly,  the  extremity 
truncate ;  umbones  prominent,  incurved,  that  of  the  right  valve 
situaited  in  advance  of  the  other;  surface  polished,  and  marked 
with  numerous,  closely  arranged,  fibrous,  concentric  striae. 

Length,  4i  lines ;  height,  3i  lines ;  thickness,  2f-lines. 

Locality, — In  the  septaria  of  the  Cretaceous  Formation,  of  Sage 
Creek,  Nebraska  Territory. 

Mttilvs  Mxbxii. 

Shell  ovate,  subquadrate,  transverse,  height  equal  to  about  hM 
the  length ;  cardinal  margin  slightly  arcuate ;  umbones  very  ob- 
lique, convex ;  beaks  situated  near  the  posterior  extremity,  round- 
ed, rather  obtuse,  moderately  prominent ;  buccal  margin  short, 
strongly  rounded ;  anal  margin  expanded  and  regularly  rounded  ; 
inferior  margin  nearly  straight;  surface  with  obscure  concentric 
folds,  most  prominent  posteriorly ;  test  very  thin. 

Length  of  largest  specimen,  9)  lines ;  height,  6  lines ;  thick- 
ness, 4  lines. 

Readily  distinguished  from  M.  Galpintanus  {Evans  4*  iSlu- 
mard)  by  its  smaller  size,  the  greater  gibbosity  of  the  beaks,  and 
its  subquadrate  form.  It  can  scarcely  be  confounded  with  M. 
atUnuaius  {Muk  ^  Hayden)^  which  is  a  much  more  slender 
species. 

Locality, — Moreau  River. 

OSTREA    SITBTRIGONALIS. 

Shell  elongate,  ovate,  subtrigonal,  very  inequivalve ;  superior 
valve  flattened  convex  on  the  umbo,  concave  or  plane  towards  the 
palleal  margin ;  inferior  valve  convex ;  umbo  strongly  subangu- 
lated,  declining  rapidly  to  the  lateral  edges,  and  rounded  towards 
the  palleal  margin;  beak  elongated,  acute,  slightly  arched  later- 
ally, scarcely  incurved ;  surface  presenting  some  imbricating,  con- 
centric lines  of  growth,  and  on  some  specimens  a  few  indistinct 
radiating  costie. 

This  shell  is  very  variable  in  its  form,  scarcely  any  two  speci- 
mens that  we  have  seen  being  alike. 

Locality. — ^It  occurs  in  greenish-gray  calcareo*siliceous  sand- 
stone, at  a  butte  in  the  vicinity  of  Owl  Butte,  between  Moreau 
and  Grand  Rivers.  It  occupies  a  higher  geological  position  than 
the  preceding  species. 

GASTEROPODA. 

Pleubotoka    minor. 

Shell  small,  fusiform,  spire  elevated,  spiral  angle  about  31^; 
whorls  seven  or  eight,  convex ;  body  whorl  equal  to  one-half  the 
entire  length  ;  surface  with  distinct  revolving  lines,  of  which  there 


EXPLANATION  OF  PLATE  II. 

Fig.  1.  Front  yiew  of  Productut  marginidnetut. 
<<  2.  Side  yiew  of  same. 
"  3.  Iiower  Talycy  with  its  perforation. 
'*  4,  5,  6  &  7.  Different  stages  of  growth. 
''  8.  Magnified  yiew  of  the  hinge  articulation. 
"  9.  IHagram  to  show  the  direotion  of  the  spine. 
"  10,  11,  12,  18,  14  &  17.   Different  yiews  obUined  of  the  artioulation  of  the 

hinge  by  grinding  (magnified  several  times). 
^^  15  ft  16.  Diagram  showing  the  arrangement  of  the  mioate  vessels  upon  the 

upper  surface  of  the  ventral  valve. 
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Localxfy, — Moreau  and  Grand  Rivers. 

ROSTELLA&IA    AMEftlOAKA. 

Shell  elongate-conic,  spire  elevated;  spiral  angle  30°;  body 
whorl  obtusely  angulated,  and  bearing  two  dislinct  carinse,  which 
diverge  as  they  approach  the  outer  lip,  and  become  nearly  obso- 
lete before  reaching  entirely  around  the  volution;  upper  carina 
most  prominent,  and  rendered  subnodulose  by  longitudinal,  mod- 
erately prominent,  double-arched  folds;  surface  with  distinct  re- 
volving striae,  of  which  there  are  about  five  in  the  space  between 
the  two  carinse ;  striie  below  the  carinse  rather  sharper  than  those 
above;  aperture  elongate  subtriangular. 

Length  of  last  volution,  6^  lines;  width,  5%  lines  (not  includ- 
ing the  prolongations  of  the  lip,  which  are  broken  o^ ;  length  of 
aperture,  4}  lines. 

Locality, — Moreau  and  Grand  Rivers. 

CEPHALOPODA. 
Ammonites  Galpini. 

Shell  long,  discoidal,  whorls  (number  unknown)  slightly  em- 
bracing, transverse  section  ovate-subquadrate ;  dorsum  with  a 
prominent  narrow  keel,  on  each  side  of  which  is  a  well  defined 
smooth  channel  wider  than  the  keel;  sides  with  string  prominent 
subangular  ribs,  which  arise  from  near  the  umbilicus,  and,  pro- 
ceeding obliquely  across  the  volution,  terminate  on  the  outer  edge 
of  the  dorsal  channels ;  ribs  furnished  with  two  prominent  nodes, 
one  situated  at  or  near  each  extremity — those  nearest  the  dorsum 
most  prominent  and  subtrigonal — the  other  flattened  in  the  di- 
rection of  the  ribs;  lobation  of -chambers  unknown. 

The  above  description  is  founded  on  about  one-third  of  a  volu- 
tion of  apparently  an  adult  specimen.  The  ribs  vary  considerably 
in  number  at  different  periods  of  growth.  In  young  examples, 
some  are  simple,  some  dichotomous,  and  others  trichotomous,  and 
the  intermediate  spaces  are  shallow  and  narrow;  while  in  adult 
specimens  they  are  always  simple,  nearly  equidistant,  and  the  spa- 
ces are  wide  and  deeply  impressed. 

Dimensions. — Height  of  last  volution,  2^^  inches;  width  of 
same,  2/0  inches. 

This  fine  species  tvas  obtained  by  Charles  Galpin,  Esq.,  of  the 
American  Fur  Company,  on  the  Cheyenne  River,  100  miles  above 
its  confiuence,  and  by  him  presented  tQ  the  Academy  of  Science 
of  St.  Louis.  . 
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n.  Description  of  a  JVletv  Species  of  Productus,  from 
the  Carboniferous  Limestone  of  St.  Louis.  By  Hiram 
A.  Prout,  M.D.     (  Plate  IL  ) 

FAMILY.   PRODUCTIDiE.     (Davidson.) 
Genus,  Pboductub.     (Sowerby.) 
Chroupt  Semireticulaii,     (De  Koninck.) 

PsODUCTUS    MAROIiriOINCtUS    (tiob,) 

Shell  of  medium  size,  subquadrate,  slightly  transverse  in  full 
grown  specimens,  as  broad  as  long  in  those  of  middle  age.  DoV' 
sal  valve  vaulted,  with  the  arch  slightly  inclining  towards  the  beak 
and  flattened  near  the  anterior  border;  sinuated,  sinus  shallow, 
broad  and  nearly  obsolete  at  the  basal  margin ;  longitudinal  ribs 
rounds  salient,  and  tuberculated  from  the  intersection  of  concen- 
tric ridges  on  the  visceral  disk ;  they  are  seldom  dichotomous, 
and  swell  in  a  somewhat  alternate  manner,  in  nearly  concentric 
rows,  into  long  tubercles,  which,  at  their  lower  termini,  gave  ori- 
gin to  long  and  slender  spines ;  this  arrangement  of  the  tubercles 
resembles  that  so  beautifully  displayed  alike  on  the  surface  of  the 
P.  svbquadraius  and  the  P.  Cancrini;  neck  slightly  tapering  into 
a  sharp  beak  rather  strongly  recurved,  terminating  a  little  below 
'  the  hinge  line,  upon  which  it  is  closely  pressed.  Auricular  ex- 
pansions shorter  than  the  width  of  the  shell,  elevated  at  the  outer 
lingle,  much  depressed  near  the  beak ;  hinge  line  straight ;  slight- 
ly granular  on  the  inner  but  smooth  on  the  outer  border ;  area 
obsolete ;  deltidium  none.  This  valve  terminates  below  in  a  large 
and  prominent  border,  or  ring,  separated  from  the  main  body  of 
the  shell  by  a  shallow  groove,  not  entirely  interrupting  the  conti- 
nuity of  the  longitudinal  ribs^  which  terminate  upon  the  ring,  and 
give  it,  on  its  lowei* surface,  a  crenulated  appearance.  This  ring 
terminates  in  the  angles  of  the  cardinal  border,  and  seems  to  have 
given  origin  to  many  long  and  delicate  spines,  and  it  is  probable 
that  the  longitudinal  ribs  were  extended  into  long  spines  from  its 
lower  margin.  The  concentric  ridges  are  not  so  large  as  the  lon- 
gitudinal ribs,  except  on  the  auricular  expansions  on  and  near  the 
neck,  where  they  are  much  coarser,  and  give  a  wrinkled  appear- 
ance to  the  flanks ;  they  are  nearly  obsolete  on  the  anterior  sur- 
face of  the  shell.  This  valve  had  many  very  long  and  delicate 
spines  distributed  irregularly,  but  somewhat  alternately,  over  its 
entire  surface:  they  were  hollow,  communicated  by  a  perforation  ' 
with  the  interior  of  the  shell,  and  a  long,  black,  horny,  hair-like 
filament  was  found  on  the  upper  side  of  one  or  two,  probably  com- 

Eosed  of  periosticum.  In  a  mesial  section,  the  spines  seem  to 
ave  grown  perpendicularly  tangential  to  the  curvature  of  the  shell 
Length,  about  ten  lines;  width,  one  inch;  eight  lines  from  the 
beak,  the  space  of  two  lines  gives  six  ribs. 
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Locality, — Moreau  and  Grand  Rivers. 

ROSTELLARIA    AkERIOANA. 

Shell  ek>ng^te-conic,  spire  elevnted;  spiral  angle  30°;  body 
whorl  obtusely  angulated,  and  bearing  two  distinct  carinse,  which 
diverge  as  they  approach  the  outer  lip,  and  become  nearly  obso- 
lete before  r&aching  entirely  around  the  volution;  upper  carina 
most  prominent,  and  rendered  subnodulose  by  longitudinal,  mod- 
erately prominent,  double-arched  folds;  surface  with  distinct  re- 
volving striae,  of  which  there  are  about  five  in  the  space  between 
the  two  carinse ;  striae  below  the  carinse  rather  sharper  than  those 
above;  aperture  elongate  subtriangular. 

Length  of  last  volution,  6^  lines;  width,  5§  lines  (not  includ- 
ing the  prolongations  of  the  lip,  which  are  broken  off) ;  length  of 
aperture,  4)  lines. 

Locality. — Moreau  and  Grand  Rivers. 

CEPHALOPODA. 
Ammonites  Galpini. 

Shell  long,  discoidal,  whorls  (number  unknown)  slightly  em- 
bracing, transverse  section  ovate-subquadrate;  dorsum  with  a 
prominent  narrow  keel,  on  each  side  of  which  is  a  well  defined 
smooth  channel  wider  than  the  keel;  sides  with  string  prominent 
subangular  ribs,  which  arise  from  near  the  umbilicus,  and,  pro- 
ceeding obliquely  across  the  volution,  terminate  on  the  outer  edge 
of  the  dorsal  channels;  ribs  furnished  with  two  prominent  nodes, 
one  situated  at  or  near  each  extremity — those  nearest  the  dorsum 
most  prominent  and  subtrigonai — the  other  flattened  in  the  di- 
rection of  the  ribs;  lobation  of -chambers  unknown. 

The  above  description  is  founded  on  about  one-third  of  a  volu- 
tion of  apparently  an  adult  specimen.  The  ribs  vary  considerably 
in  number  at  different  periods  of  growth.  In  young  examples, 
some  are  simple,  some  dichotomous,  and  others  trichotomous,  and 
the  intermediate  spaces  are  shallow  and  narrow;  while  in  adult 
specimens  they  are  always  simple,  nearly  equidistant,  and  the  spa- 
ces are  wide  and  deeply  impressed. 

Dimensions. — Height  of  last  volution,  2^^  inches;  width  of 
same,  2/0  inches. 

This  fine  species  was  obtained  by  Charles  Galpin,  Esq.,  of  the 
American  Fur  Company,  on  the  Cheyenne  River,  100  miles  above 
its  confluence,  and  by  him  presented  to  the  Academy  of  Science 
of  St.  Louis.  . 
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n.  Description  of  a  JV^w  Species  of  Productds,  /rom 
the  Carboniferous  Limestone  of  St,  Louis.  By  HtraM 
A.  Prout,  M.D.     {  Plate  If. ) 

FAMILY.   PRODUCTIDJ:.     (Davidson.) 

Gekcb,  Phodijctus.     (Sowerby.) 

Group,  Semirelicvlali.  (De  Koninck.) 
Pkoductds  HASoiinniKCTtja  (nob.) 
Shell  of  medium  aize,  suliquadraie,  slighlly  iranaverse  in  full 
grown  specimens,  as  broad  aa  long  in  ihoae  of  middle  age.  Dor- 
sai  valve  vaulted,  with  the  arch  slightly  inclining'  towards  the  beak 
and  fiai'tened  near  the  anterior  border;  sinuated,  ainus  shallow, 
broad  and  nearly  obsolete  at  the  basal  margin;  longitudinal  ribs 
round,  salient,  and  tuberculdled  from  the  intersection  of  concen- 
tric ridges  on  the  visceral  disk;  they  are  seldom  dichoiomoua, 
&nd  swell  in  a  somewhal  alternate  manner,  in  nearly  concentric 
rows,  into  long  lubercles,  which,  aX  their  lower  termini,  gave  ori- 
gin  to  long  and  slender  spines ;  this  arrangement  of  the  lubercleB 
redenibles  thai  so  beautifully  displayed  alike  on  the  surface  of  (he 
P.  svbqaadralus  and  the  P.  Cancrini;  neck  slightly  tapering  into 
K  sharp  beak  rather  strongly  recurved,  tertiiinaling  a  little  below 
-  the  hinge  line,  upon  which  it  is  closely  pressed.  Auricular  ex- 
panHODS  shorter  than  the  width  of  the  shell,  elevated  at  the  outer 
Angle,  much  depressed  near  the  beak ;  hinge  line  straight ;  slight- 
ly granular  on  the  inner  but  smooth  on  the  outer  border;  area 
obsolete;  dehidium  none.  This  valve  terminates  below  in  a  large 
ood  prominent  border,  or  ring,  separated  from  the  main  body  of 
the  shell  by  a  shallow  groove,  not  entirely  interrupting  the  conti- 
Duiiy  of  the  longitudinal  ribv,  which  terminate  upon  the  ring,  and 
give  it,  on  its  lowei*surface,  a  crenulated  appearance.  This  ring 
terminaies  in  the  angles  of  the  cardinal  border,  and  seems  to  have 
given  origin  to  many  long  and  delicate  spines,  and  it  is  probable 
that  the  longitudinal  ribs  were  extended  into  long  spines  from  its 
lower  margin.  The  concentric  ridges  are  not  so  large  as  the  lon- 
gitudinal ribs,  except  on  the  auricular  expansions  on  and  near  the 
Deck,  where  they  are  much  coarser,  and  give  a  trriokled  appear- 
ance to  the  flanks;  they  are  nearly  obsolete  on  the  anterior  but* 
face  of  the  shell  This  valve  had  many  very  long  and  delicate 
spinea  distributed  irregularly,  but  somewhat  alternately,  over  its  ^ 
entire  surface:  they  were  hollow,  communicated  by  a  perforation 
with  the  interior  of  the  shell,  and  a  long,  black,  horny,  hair-like 
filament  was  found  on  the  upper  side  of  one  or  two,  probably  com* 

Esed  of  perioslicum.  In  a  mesial  section,  the  spines  seem  to 
re  grownperpendicularly  tangential  to  the  curvature  of  the  shell 
Length,  about  ten  lines;  width,  one  inch;  eight  lines  from  the 
b^,  the  space  of  two  lines  gives  sis  ribs. 
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n.  Description  of  a  JViw  Species  of  Productus,  from 
the  Carboniferous  Limestone  of  St.  Louis.  By  Hiram 
A.  Prout,  M.D.     (  Plate  IL  ) 

FAMILY.   PRODUCTIDiE.     (Davidson.) 
Gcirus,  Pboductub.     (Sowerby.) 
Chroupt  Semirdiculaii.     (De  Koninck.) 

PsODUCTUS    MAROIiriOINCTUS    (tiob,) 

Shell  of  medium  size,  subquadrate,  slightly  transverse  in  full 
grown  specimens,  as  broad  as  long  in  those  of  middle  age.  Dot' 
sal  valve  vaulted,  with  the  arch  sh'ghlly  inclining  towards  the  beak 
and  flattened  near  the  anterior  border;  sinuated,  sinus  shallow, 
broad  and  nearly  obsolete  at  the  basal  margin ;  longitudinal  ribs 
rounds  salient,  and  tuberculated  from  the  intersection  of  concen- 
tric ridges  on  the  visceral  disk ;  they  are  seldom  dichotomous, 
and  swell  in  a  somewhat  alternate  manner,  in  nearly  concentric 
rows,  into  long  tubercles,  which,  at  their  lower  termini,  gave  ori- 
gin to  long  and  slender  spines ;  this  arrangement  of  the  tubercles 
resembles  that  so  beautifully  displayed  alike  on  the  surface  of  the 
P.  svhquadraius  and  the  P.  Cancrini;  neck  slightly  tapering  into 
a  sharp  beak  rather  strongly  recurved,  terminating  a  little  below 
'  the  hinge  line,  upon  which  it  is  closely  pressed.  Auricular  ex- 
pansions shorter  than  the  width  of  the  shell,  elevated  at  the  outer 
lingle,  much  depressed  near  the  beak ;  hinge  line  straight ;  slight- 
ly granular  on  the  inner  but  smooth  on  the  outer  border ;  area 
obsolete ;  deltidium  none.  This  valve  terminates  below  in  a  large 
and  prominent  border,  or  ring,  separated  from  the  main  body  of 
the  shell  by  a  shallow  groove,  not  entirely  interrupting  the  conti- 
nuity of  the  longitudinal  ribs^  which  terminate  upon  the  ring,  and 
give  it,  on  its  lowei*surface,  a  crenulated  appearance.  This  ring 
terminates  in  the  angles  of  the  cardinal  border,  and  seems  to  have 
given  origin  to  many  long  and  delicate  spines,  and  it  is  probable 
that  the  longitudinal  ribs  were  extended  into  long  spines  from  its 
lower  margin.  The  concentric  ridges  are  not  so  large  as  the  lon- 
gitudinal ribs,  except  on  the  auricular  expansions  on  and  near  the 
neck,  where  they  are  much  coarser,  and  give  a  wrinkled  appear- 
ance to  the  flanks;  they  are  nearly  obsolete  on  the  anterior  sur- 
face of  the  shell.  This  valve  had  many  very  long  and  delicate 
spines  distributed  irregularly,  but  somewhat  alternately,  over  its 
entire  surface:  they  were  hollow,  communicated  by  a  perforation  ' 
with  the  interior  of  the  shell,  and  a  long,  black,  horny,  hair-like 
filament  was  found  on  the  upper  side  of  one  or  two,  probably  com- 

Eosed  of  periosticum.  In  a  mesial  section,  the  spines  seem  to 
ave  grown  perpendicularly  tangential  to  the  curvature  of  the  shell 
Length,  about  ten  lines;  width,  one  inch;  eight  lines  from  the 
beak,  the  space  of  two  lines  gives  six  ribs. 
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Ventral  valve  subquadrate,  irregularly  concave  following  the 
concavity  of  the  dorsal  valve,  anterior  border  much  thicken^ 
where  it  meets  the  curvature  of  the  other  valve ;  on  its  dorsal  face, 
the  longitudinal  ribs  radiate  from  a  perforated  point  nearly  oppo- 
site the  umbo,  and  are  crossed  by  irregularly  branching,  coarse, 
concentric  ridges,  which  give  to  this  surface  a  beautiful  reticulate 
aspect;  it  is  further  marked  by  a  slight,  broad  and  triangular  bau* 
re/e/,  slightly  depressed*  in  the  middle  by  a  very  shallow  sinus, 
which  is  also  triangular  in  form,  widening  much  as  it  proceeds 
from  the  perforated  point  to  the  anterior  border.  This  sinus  and 
the -depressions  which  occur  between  the  outer  borders  of  the  bou- 
relet  and  the  cardinal  angles  give  place  to  three  depressions  on 
this  surface  of  the  valve ;  the  bourelet  with  its  middle  sinus  occu- 
pies nearly  the  whole  of  the  visceral  disk.  Spine  holes  are  found 
here  and  there  in  the  depressions  between  the  longitudinaT  ribs  and 
the  concentric  ridges,  arranged  nearly  alternately,  or  quidcunciftl- 
ly,  as  upon  the  dorsal  valve :  a  little  beyond  the  perforated  point, 
(he  hinge  line  is  thickened  into  a  small  tubercle,  bisected  by  a  tri- 
angular depression  giving  rise  to  two  points,  which  correspond  to 
similar  pmnts  on  the  hinge  line  of  the  dorsal  valve.  The  structure 
of  the  articulation  of  the  valves,  apart  from  the  hinge  lines,  was 
determined  only  after  much  patient  and  careful  investigation,  and, 
although  not  as  fully  defined  as  could  be  desired  from  the  limited, 
number  of  specimens  before  me,  will,  I  believe,  be  found*  to  pre* 
tent  the  following  arrangement:  the  hinge  line  of  the  dorsal  vali« 
projects  as  a  thin,  flat,  corneous  layer  for  several  lines  towards  the 
oenlre  of  the  shell,  before  it  terminates  in  an  attenuated  edge;  it 
is  perforated  near  its  middle  by  a  tube  which  transmits  the  liga- 
ment from  the  perforated  point  of  the  ventral  valve;  this  tobot 
extending  forward  and  upward,  expands^  like  the  petals  of  a  tulip 
into  five  petaloid  cavities,  which  are  designed  to  receive  the  cor-^ 
responding  divisions  of  the  ligament,  by  which  greater  strength 
was  secured  to  the  ligament  in  its  attachment.  In  Fig.  8,  two  of 
these  petaloid  expansions  are  seen  resting  on  the  plate,  from  the 
oblique  manner  in  which  they  are  ground ;  three  others  are  seen 
standing  nearly  erect.  In  Fig.  14,  four  petaloid  processes  and  the 
central  tube  for  the  passage  of  the  ligament  are  observed,  two  de- 
pressed petaloid  processes  having  apparently  disappeared  from  the 
grinding  of  the  surface.  The  space  in  front  being  marked  by  the 
remains  of  the  two  lateral  petaloid  processes,  and  the  axis  of  tfee 
ligament  having  been  reached  in  this  specimen,  I  am  induced  to 
believe  that  there  were  five  petaloid  expansions;  the  appearance  ^ 
four  points  is  due  to  the  grinding  in  two  of  one  of  the  hollow  tubee. 
On  the  dorsal  surface  oi  two  ventral  valves,  we  observed  minole 
hair-like  threads,  which  seemed  to  originate  in  the  openings  for  die 
spines  near  the  perforated  point,  and  to  run  continuously,  or  inters 
rnptedly,  between  the  longitudinal  ribs,  towards  the  circumferenee 
of  the  shell ;  they  seemed  to  dip  separately  into  each  spine  op«iingi 
and  to  emerge,  again,  to  dip  into  the  next,  to  emerge  in  the  same 
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tnanner:  it  is  probable  that  these  vessels  coalesced  and  formed  a 
lining  for  the  spines,  for  the  better  circuleiion  of  the  water.  Their 
•firrangement  is  exhibited  in  diagrams  Nos.  16  and  16.  The  lower 
surface  of  the  ventral  valve  is  characterized  by  the  same  beautifully 
reticulated  appearance  as  the  tipper ;  the  whole  surface,  except  the 
•cardinal  border,  was  covered  >with  spinep.  Ko  traces  of  hepatic,  or 
^muscular,  impressions  were  foutid,  unless  a  semilunar  depression 
found  on  the  ventral  aspect  of  (he  dorsal  vcjve,  near  the  umbo^  in 
two  specimens,  may  be  regarded  as  such. 

Comparisons  and  Differences. — In  general  form,  this  species  re- 
sembles somewhat  the  P,  Mionensis  of  Drs.  Norwood  and  Prat- 
ten,  but,  independently  of  its  belonging  to  a  diflferent  group,  (the 
semireiiculaHf)  it  possesses  the  marginal  ring  and  other  charac- 
'ters  which  sufficiently  distinguish  it  from  this  and  aU  other  spe- 
cies except  the  P.  marginalis  of  De  Koninck,  from  which  it  is 
separated  by  its  well  marked  sinus,  the  saliency  of  its  ribs  on  the- 
whole  visceral  disk,  by  the  greater  number  of  its  tubercles  and 
their  nearly  regular  distribution  in  concentric  rows,  by  «he  perfo- 
rated bourelet  of  the  dorsal  surface  of  the  ventral  valve,  and  by 
several  other  minor  distinctions,  which  show  that,  though  allied  to 
the  marginalis  in  its  cingulum,  it  differs  more  than  specifically  in 
many  other  important  points. 

This  shell  resembles  in  some  respects  the  P.  spkndens  of  Nor- 
wood &  Pratten,  but  differs  in  being  less  transverse,  in  the  short* 
,  ness  and  evenness  of  its  hinge  line,  in  the  -absence  of  the  two 
tubes  on  the  auricular  expansions,  the  greater  distinctness  of  the 
concentric  furrows  on  the  visceral* disk,  the  less  pronounced  depth 
of  the  dorsal  sinus,  and  the  distinct  terminal. ring  at  the  base  of  the 
dorsal  valve.  The  ventral  valve  of  the  P,  spltndens  has  a  cingu- 
lum, which,  together  with  other  characters, sitniciently  distinguishes^ 
it  from  the  corresponding  valve  of  the  marginicinctus. 

Geological  Position  and  Locality. — ^^Found  in  thinly  stratified 
beds  of  argillaceous  limestone,  forming  the  upper  series  of  the 
Carboniferous  Limestone  in  the  suburbs  of  the  city  of  St.  Louis, 
associated  with  the  Productus  cor  a. 


Iin.  Observations  on  Glycerin.    By  James  Schiel,  M.D. 

Of  all  substances  known  in  organic  Chemistry,  there  is  hardly 
one  which  has.  in  our  day,  attracted  more  the  general  attention 
than  Glycerin ;  discovered  in  1779  by  Scheele,  a  century  has 
nearly  elapsed  before  the  properties  of  this  remarkable  substance 
were  fully  recognized  and  appreciated. 

Scheele  considered  it  as  a  kind  of  sugar,  and  after  him  it  has 
long  been  called  oil-sugar,  or  the  sweet  principle  of  oils;  later  it 
•was  viewed  by  chemists  as  a  substance  whose  constitution  w 
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analogous  to  that  of  alcohol ;  but  neither  the  composition,  the  che- 
mical behavior,  nor  the  physical  properties  of  it,  speak  in  favor  of 
this  view,  which  still  seems  to  be  adhered  to  by  some  chemists. 

In  the  June  number,  1842,  of  **The  Annals  of  Liebig  &  Woh- 
ler,'*  I  published  a  paper,  in  which  I  showed  that  the  substances 
which  might  be  called  by  the  generic  name  * 'Alcohols,"  formed  a 
regularly  progressive  series ;  so  that  if  by  R  we  designate  the  hy- 
dro-carbon (G2  Ha  ),  we  have 

BoiliDg  point,  0. 

Rj  HO+HO    Methylic  alcohol,       60 

Ra  HO-fHO    Vinic  "  78.4=60+18 

R3  HO5+HO  Glycerin. 

R^  HO  +  HO     (?)    Unknown. 

R,  HO + HO    Amy  lie  alcohol,        132=60 +4+18 

(Futel  oil.) 


R^  e  HO+HO    Hydrated  oxyde  of  ethyl. 


Ra4  HO  +  HO  "  "        cerosyL 

It  was  shown  that  the  boiling  point  of  each  substance  entering 
this  series  was  1&  C  higher  for  every  R  (C9  H^  ),  a  regularity 
which  had  been  previously  proved  by  H.  Kopp  to  exist  between 
alcohol  and  methylic  alcohol,  and  their  compounds,  but  not  farther; 
the  general  formula  of  alcohols  was  accordingly  given  as  R^  2 
HO  or  R„  HO+HO,  and  glycerin  with  the  formula  R,  HO,  + 
HO,  and  a  boiling  point  far  above  60+2x18,  must  therefore  be 
lei't  out  oC  the  series  as  not  belonging  to  the  alcohols;,  its  place  be- 
longs to  propylic  alcohol.  (Several  members  of  the  above  series, 
then  unknown  and  marked  by  dots,  have  since  been  discovered.) 

The  article  on  this  series,  which  was  the  first  progressive  series 
ever  published  in  organic  chemistry  at  that  time,  closed  with  these 
words:  *^ There  are  undoubtedly  other  similar  series  in  organic 
chemistry,  and  I  hope  in  a  short  time  to  revert  to  this  subject.** 
From  this  I  was  prevented  by  occupations  of  a  different  charac- 
ter ;  but,  three  months  after,  M.  Dumas  laid  before  the  ^eademie 
des  Sciences  his  series  of  fatty  acids,  fully  confirming,  by  this,  my 
opinion. 

According  to  Chevreuil  and  other  chemists,  the  pure  glycerin  is 
entirely  without  any  odor;  the  sp.  gr.  was  repeatedly  found  by  Pe- 
louze  to  be  1.27,  but,  amongst  all  the  articles  brought  into  the  mar- 
ket which  1  examined,  none  were  found  to  agree  with  their  state- 
ments; they  all  had  a  bigbly  offensive  odor,  and  mostly  a  sp.  gr, 
of  1.22.  In  order  to  ascertain  whether  the  smelling  glycerin 
was  of  a  different  composition,  a  portion  of  it  was  placed  in  a  lit- 
tle retort,  which  was  connected  with  an  air-pump;  the  receiver,  a 
strong  vial,  was  surrounded  with  ice ;.  the  vacuum  was  continued 
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for  two  days:  during  the  first  day,  the  glycerin  was  not  heated 
above  lOO''  G ;  the  second,  it  was  kept  at  a  temperature  of  nol 
above  140°  C. 

The  water  collected  in  the  receiver  was  about  one-fifth  of  the 
quantity  of  glycerin  used,  and  possessed  all  its  odor  and  taste  ^ 
the  remaining  glycerin,  which  possessed  a  strong  odor,  had  the 
ep.  gr.  1.269;  it  was  a  thick,  slightly  yellow  syrup;  a  portion  of 
it,  Inirnt  with  oxide  of  copper  and  oxygen,  sltowed  the  composi* 
lion — 

Carbon 38.65 

Hydrogen 8.86 

Oxygen 52.49 

100. 

The  composition  of  glycerin  was  found  by  Pelouze — 

Carbon 39.03 

Hydrogen 8.76 

Oxygen .52.21 

100. 

According  to  these  numbers,  the  analyzed  glycerin  had  the  nor- 
mal composition,  and  if  its  strong  odor  belongs  to  a  foreign  sub- 
stance contained  in  it,  the  latter  is  not  present  in  such  a  quantity 
as  to  perceptibly  influence  the  result  of  the  analysis. 

The  affinity  of  glycerin  for  oxygen  seems  to  be  very  indifierent; 
a  portion  of  half  a  gramme  was  exposed  to  the  action  of  oxygen 
in  the  accompanying  little  apparatus  for  three  weeks,  and  not 
one-eighth  of  a  cubic  centimetre  was  absorbed,  ahhough  it  was 
exposed  to  the  influence  of  the  sun. 

The  apparatus  mentioned  consisted  of  a  glass  tube  drawn  out 
at  both  ends,  blown  up  into  two  bulbs  and  bent  at  a  right  angle 
between  the  bulbs.  The  shape  of  the  apparatus  will  be  best  seen 
from  the  annexed  diagram.  A  portion  of  the  liquid  is  drawn  in 
by  suction ;  the  point  c  is  dipped  into  quicksilver,  contained  in  a 
small  test  tube ;  the  other  end  is  connected  with  a  vessel  of  pure 
oxygen,  and  a  current  of  this  is  passed  through  the  vessel  from 
five  to  six  seconds,  or  until  a  small  piece  of  ignited  coal  dipping 
in  the  test  tube  burns  with  a  flame ;  the  apparatus  is  then  sealed 
at  the  end  a.  This  apparatus  may  be  modified  in  diflerent  ways 
according  to  the  wants  of  the  chemist.  1  have  used  it  for  the  last 
ten  years,  and  have  never  felt  the  want  of  the  large  pneumatic 
quicksilver  apparatus. 

As  glycerin  is  coming  more  and  more  into  general  use,  it  is 
desirable  to  have  a  cheap  source  from  whence  to'  procure  this 
substance. 

In  manufacturing  stearin  candles,  the  fatty  acids  are  saponi- 
fi^ed  with  caustic  hme,  the  stearates,  margarates,  palmitates,  etc., 
of  lime  being  precipitated,  while  the  glycerin  remains  in  solution 


48  TRANS.   OF  THB  AOAD.   OV  SCIENCE. 

in  the  water.  If  this  water  be  again  used  in  the  saponification  of 
a  new  portion  of  fat,  the  solution  becomes  more  concentrated,  so 
that,  by  the  evaporation  of  100  buckets  of  such  water,  we  would 
obtain  from  12  to  14  gallons  of  impure  concentrated  glycerin ; 
it  will  require  to  evaporate  these  100  buckets  15  bushels  of  coal. 

In  the  watery  solution  of  glycerin,  there  is  contained  much 
caustic  lime,  which  remains  in  the  concentrated  article.  It  has 
been  proposed  by  some  French  chemists,  to  remove  this  by  the 
aid  ol*  sulphuric  acid ;  but  no  glycerin  treated  by  this  very  defec* 
tive  and  tedious  method  is  entirely  free  from  lime. 

The  following  method  will  be  found,  to  be  by  far  more  simple  and 
more  effective: — Into  the  somewhat  concentrated  solution  of  gly- 
cerin, throw  pieces  of  carb.  ammonia  sufficient  to  throwli  down 
as  a  carbonate  all  the  caustic  lime,  stirring  constantly  while  the 
evaporation  proceeds';  keep  the  solution  boilinir  at  a  temperature 
of  between  140**  to  150**  C ;  this  is  effected  by  adding  a  little  wa- 
ter when  the  solution  becomes  so  concentrated  as  to  raise  the  boil- 
ing point  higher ;  in  the  course  of  an  hour  or  two,  all  the  the  caus- 
tic ammonia,  as  well  ns  the  excess  of  carbonate  added,  passes  off. 

The  method  of  clarification  discovered  by  Wilson  consists  in 
distilling  concentrated  glycerin  by  the  application  of  over-heated 
steam.  He  says  that  glycerin,  so  obtained,  is  entirely  pure  and 
odorless ;  but  I  must  confess  that  I  could  find  no  English  glycerin 
in  the  market  free  from  the  offensive  odor;  nor  could  I,  by  fol- 
lowing his  method,  obtain  an  odorless  article.  Moreover,  it  seems 
that  glycerin  so  obtained  contains  small  portions  of  acrolein,  for 
a  drop  of  it  brought  into  the  eye  causes  a  sharp  and  painful 
sensation  not  produced  by  pure  glycerin;  this  renders  it  entirely 
useless  in  diseases  of  the  eye,  in  which  pure  glycerin  has  some- 
times very  beneficial  effects,  by  rubbing  it  over  the  eyelids  and 
around  the  eye. 

I  have  found  glycerin  very  useful  when  half  a  teacupful  is 
added  to  injections  in  cases  of  bilious  cholic;  the  vapors  of  boil- 
ing diluted  glycerin,  when  inhaled,  will  be  found  to  have  a  sooth- 
ing effect  in  catarrhal  affections  of  the  lungs. 


IV.  Phylhtaxis — Us  numeric  and  divergentiai  law  est* 
plicable  under  a  simple  orf^anological  idea.  By  T.  0. 
HaoARD,  M.D.     (  Plate  HI. ) 

The  phenomena  of  phtllotaxis,  or  relative  disposiiian  of  the 
foliar  organs  ofplants^  have  not  hitherto  been  understood  beyond 
the  analysis  of  their  relations  of  number  and  divergence  to  their 
simplest  ** mathematical  expressions"  or  forms  of  mensuration. 
Both  number  and  divergence  refer  to  the  organological  fabt  of  the 
leaves,  etc.,  appearing  exclusively  by  sets,  in  which  the  leaves,  after 
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u  filed  numeric  law,  are  so  arranged  as  to  severally  occupy  all  the 
positions  apparent  within  the  ambit  and  but  once  within  the  set; 
which  however  may  be  repeated,  as  is  generally  the  case  on  the 
stems,  but  more  rarely  in  flowers. 

The  total  of  foliar  parts  required  before  superincumbence  (re- 
petition, viz.,  in  the  sense  of  the  longitudinal  fibre  or  split)  takes 
place,  is  called  a  cycle. 

In  a  bird's-eye  view,  the  ambit  is  by  the  leaves  divided  into  as 
many  interstices  as  there- are  leaves  to  a  cycle.  The  number  of 
leaves,  or  interstices,  in  a  given  cycle,  is  oaUed  the  '*cyclar  num* 
ber  "  'thereof. 

The  leaves  eitlier  occur,  as  they  most  frequently  do,  in  smgle- 
file  succession,  after  a  certain  law  of  alternation  completing  a  cy- 
cle (e.  g.,  of  8  leaves  occupying  8  difierent  positions),  of  Which, 
when  continued  after  the  same  plan,  the  9th  is  found  superincum- 
bent or  correspondent  to  the  first  assumed  one ;  or,  a  number  of 
leaves  are  placed  at  equal  heights,  radiating  like  the  spokes  of  a 
wheel,  which  disposition  is  called  a  whorl  or  verticil,  and  either 
completing  a  cycle,  or,  as  is  mostly  the  case,  a  number  of  alternate 
whorls  are  required  before  the  subsequent  one  becomes  duly  su- , 
perincumbent  above  the  first  assumed  one. 

In  each  of  these  cases,  the  number  in  question — whether  of 
singly  disposed  leaves  to  a  cycle,  or  the  number  of  leaves  compos- 
ing a  whorl,  or  of  whorls  completing  a  (compound)  cydle — is  al- 
ways, with  few  exceptions,  one  of  these,  and  no  others:  1,  2,  3, 
5,  8,  13,  21,  34,  55y  89,  144,  233,  377,  etc.  A  series  evolved 
by  a  rule  of  adding  the  two  last  numbers  on  hand,  but  com- 
mencing by  1 :  1,  (1  +  1)=2,  (2+l)=3,  (3-f2)=5,  (5+3) 
=8,  (8-f5)=13,  etc.;  and  the  number  of  divergence^  or  of 
{ichnographic)  interstices  (counting  in  the  shortest  direction) 
between  each  two  leaves  proximate' in  height y  belongs  to  the  same 
Series,  invariably  being  the  one  antepenvliimate  in  the  series  to 
the  cyclar  number  in  question.  Where  there  are  13  leaves  to  a 
cycle,  and  consequently  J 3  interstices  (in  a  bird's-eye  view)  to  the 
ambit,  then  each  two  proximate  leaves  thereof  diverge  (in  the 
short-way  direction)  5  interstices — 5  being  serially  antepenulti- 
mate to  13, — or  diverge  by  ^j  of  a  circle,  admitting  the  interstices 
to  be  nearly  equal ;  which, 'however,  is  irrelevant,  as  the  law  of 
alternaiion  only  is  the  point  essential.  Where  there  are  8  to  a 
cycle,  the  mode  of  disposition  is  what  is  called  **f  disposition," 
leaping,  in  the  short  direction,  3  interstices  or  2  leaves;  if  5,  |  of 
the  circle,  or  2  interstices  (leaping  1  leaf);  and  so  on  consistently. 

Exceptionally,  there  occur  other  cyclar  numbers  and  rates  of 
divergence,  but  which  form  series  secondarily  derivable  from  the 
above  series,  e.  g.,  by  adding  two  penapproximate  numbers.  *  To 
prevent  all  misunderstanding,  and  to  have  a  general  method  of 
expressing  whatever  divergences,  they  are  universally  expressed 
by  a  fraction  having  as  denominator  the  cyclar  number,  and  as 
numerator  the  number  of  interstices  leaped  in  counting  short-way 
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from  any  leaf  to  the  proximate  one  in  height  (or  along  the  stalk). 
We  here  only  purport  to  treat  of  the  vastly  prevailing,  and 
doubtless  the  fundamental,  series  and  its  divergences,  irrespective 
of  the  rare  heteronomous  exceptions  above  indicated. 

No  sufficient  explanation  of  either  the  numbers  or  the  diver- 
gences, as  to  their  origin  from  organic  processes,  or  their  relations 
to  organic  laws,  has  hitherto  been  put  forth  or  established. 

Foliar  Parts, 

According  to  organological  considerations,  are  the  scales  of 
buds;  the  rudiments  of  leaves,  preformed  in  the  bud;  the  lobes^ 
of  the  seed -embryo,  containing  in  a  cavity,  or  between  them,  a 
fine  preformation  of  leaves  and  stalk;  the  developed  leaves;  the 
leafets  (bracts)  subtending  axillary  flower-stalks  or  branches;  the 
elements  of  the  perigon,  calyx,  corolla ;  the  individual  stamens 
and  capsular  elements  severally.  All  organs  springing  from  the 
axils  of  leaves  or  bracts,  as  branches,  buds  and  ^'metamorphosed'^ 
branches ;  as  the  tufts  of  asparagus,  the  fir,  the  tufted  warts  of 
Cacti;  the  ovate-lanceolate  leaf-like  branches  of  Ruscus,and  like* 
wise  the  scales  of  pine  cones,  both  arising  from  the  axils  of  bracts, 
and  themselves  bearing  the  blossom  and  fruit;  all  these,  if  com- 
plete, of  course  repeat  the  same  order  of  disposition  as  the  foliai 
organs  from  the  axils  of  which  they  arise. 

All  foliar  parts  are  originally  predeveloped  and  concealed  in  the 
hud  they  constitute,  and  are  arranged  in  it  on  a  short  conical  axis, 
or  on  a  level,  or  even  sometimes  a  depression.  All  stalk  or  axial 
prolongation  proceeds  after  the  rudera  of  leaves  are  formed ;  by 
the  agency  of  which  the  contingent  parts  of  the  stem  seem  to  be 
produced,  each  leaf  developing  unto  itself  a  downward  portion  of 
stalk,  moving  aloft  by  increasing  at  the  base,  as  the  animal  teeth 
do,  of  which,  if  the  crown  be  compared  to  the  foliar  rudiment, 
the  root  would  figure  the  contingent  segment  of  the  axial  parts. 

Generation  in  leaves  resides  at  their  base,  or  toward  the  centre 
oj  the  stalk  (Schacht). 

Geometrical  Phenomena, 

In  a  bud — as  in  the  bud  (calyx)  of  the  rose,  the  morning-glory,- 
Mesembryanthemum,  and  others — the  lowest  leaf  is  the  largest, 
and,  being  the  most  extrinsic,  covers  more  than  any  of  the  rest  do. 
This  in  Mo.  1.  Compare  also  the  impress-figure  of  the  beet-stub- 
ble in  our  diagram,  originally  obtained  by  printing  off  the  object 
itself.  Nearly  opposite  to  it  stands  the  one  next  in  height  (on 
the  axis)  and  size,  diverging  (in  the  short  direction)  f  of  a  circle, 
or,  Aore  correctly,  leaping  2  interstices.  At  |  divergence  from 
it,  in  the  same  direction  (dose  to  No.  1 ),  stands  No.  3,  overlapped 
(covered)  on  one  margin  bv  No.  1.  ^tween  Nos.  1  &2,  again, 
stands  No.  4,  more  reduced  in  size ;  and  between  Nos.  2  and  8 
stands  No.  5,  the  narrowest  and  most  oppressed  of  alL 


HILaABD-^PHYZiLOTAXIS^.  61 

These  elements  do  not  actually  stand  on  equal  heights,  but  they 
ascend  a  very  little  on  the  axis,  and  always  are  at  different  eccen* 
trie  distances. 

In  the  labiaie  and  personate  tubular  flowers,  where  sets  of  5  are 
fused  into  a  tube  or  neck,  the  limbi  or  marginal  expanses  fre- 
quently, by  the  succession  in  which  their  lobes  are  found  overlap- 
ping in  the  bud  (prefloration),  still  declare  the  law  of  svccessive 
position^  and  probably  of  successive  development.  Of  this  a  very 
striking  example  is  afforded  by  the  corolla  of  ^ierembergia  Jilu 
cavlis  (Polemonio-petuniacese)  of  the  gardens,  where  the  5  cor- 
ners of  the  rotate  limbtis,  by  their  difference  and  succession  ex- 
actly corresponding  to  a  |  disposition,  bespeak  the  same  successive 
development  as  in  the  previous  examples. 

When  a  number  of  single-file  cycles  (successive  disposition]^ 
are  approximated  on  a  comparatively  short  axis — as  on  the  piiie 
and  pine-apple  cones,  the  areolar  impressions  of  the  custard-apple^ 
the  tubercles  on  the  body  and  fruit  of  Cacti,  in  the  disc  of  the  sun- 
flower, on  the  cupules  of  acorns  and  thistles — by  a  well  established 
mathematical  necessity,  consequent  on  the  divergential  law,  cei- 
tain  bands  of  parallel  spiral  files  (coils),  comprising  all  elements, 
become  prominent,  alternating  right  and  left  as  they  succeed  in 
steepness^  and,  by  the  number  of  coils  contained  in  each  different 
band,  successively  rendering  the  very  numbers  of  the  series  in  as- 
cending succession :  the  flattest  slope  being  of  a  single  coil ;  the 
second  in  steepness,  of  a  pair  of  coils,  and  in  the  opposite  sense ; 
the  third,  of  3 ;  the  fourth,  of  5  coils;  the  next  of  &---each  embra- 
cing all  elements,  and  in  the  opposite  sense  against  the  adjacent 
ones  in  steepness. 

As  an  example :  in  the  oone  of  the  Norway  pine  we  meet  a 
very  prominent  flight  of  8  steep  coils,  ascending  (i.  e.,  winding) 
against  the  sense  of  watch-hands.  The  next  lower  slope  or  band 
of  coils  we  find  winding  with  the  watch-hands,  and  it  embraces 
5  files.  Next  lower,  a  band  of  3  to  the  right ;  next,  still  flatter,  a 
band  of  2  to  the  left;  and  last  and  flattest,  a  single  file,  verging 
to  the  right — each  flight  embracing  all  scales.  Ascending,  we 
perceive  two  more  systems  of  files — one  of  13,  coiling  in  the  op- 
posite sense, and  a  perpendicular  flight  of  21  columns^  from  which 
we  conclude  that  there  are  21  scales  to  the  circle,  or  cycles  of  21 
scales,  and  as  many  cycles  on  the  cone  as  there  are  individual 
scales  contained  in  each  perpendicular  column.  It  is  easily  seen 
how  the  cyclar  number  can  be  computed  as  a  serial  member,  by  • 
counting  the  files  of  one  band  or  member,  and  the  number  of 
subsequent  steepening  slopes,  including  the  perpendicular,  whose 
number  of  files  equals  the  number  of  (phyllodia,  scales  or)  leaves 
contained  in  each  .cycle. 

All  this  is  well  known  to  be  the  mathematical  consequence  of 
the  numeral  law  of  divergence,  in  which  the  phenomenon  has 
been  reduced  to  Us  simplest  niaihematical  expression. 

In  the  foUowing,  it  will  be  our  endeavor  to  construe  the  active 


52  TBAKS.   09  THK  ACAD.   OF  dCtENGlf. 

caused  which  produce  that  law,  by  referring  it  to  strictly  earres* 
ponding  (and  hence  probaUy  the  contingent)  organological  con« 
ceptioDs  generally. 

The  tumeric  Series, 

Even  the  law  of  divergence  being  expressed  by  the  instrumen-' 
tality  of  «<ria/  numherSt  the  series  seems  to  be  the  first  point  re- 
quiring investigation  and  explanation. 

How  is  it  actually  organized  ? 

In  attempting  to  suit  the  character  of  the  series  to  some  organo^ 
logic  (supposed  organic)  process,  the  idea  of  considering  each 
subsequent  member  merely  as  the  sum  of  the  two  preceding 
seemed  less  promising,  because  less  in  conformity  with  organic 
laws,  than  an  idea  involving  all  the  previous  members  in  that  ulti^ 
mate  result. 

The  idea  of  a  continued  production  abreast  of  all  the  previous 
issues,  actively  involving  all,  seemed  to  throw  more  light  on  the 
organic  merit  of  the  formula:  forthgoing,  proceeding,  or  procre* 
ation  on  its  own  mert7«,  being  a  distinctive  (and  probably  the  fun- 
damental) character  of  the  nature  of  life ;  while  persistence  in 
Us  values  of  powers  appears  to  be  the  property  of  physical,  in- 
ert, or  mechanical  nature,  that  hence  bears  no  germ  for  changd^ 
or  utterance,  within  itself :  the  one  a  power  of  progress^  the 
other  of  iner/ta.  (Compare  ^'Weisungen  ueber  aie  mosaische 
SchG&pfungsgeschichte.  Wien,  bei  M.  Auer,  1855,"  $§31,  32, 
186.)  To  explain  the  phenomena  of  life,  the  especial  character 
of  its  powers  must  be  held  in  view,  as  elsewhere. 

The  genetic  consideration  of  the  mathematical  form  affords  a 
strict  parallel  to  the  actual  cause  of  all  living  forms :  genesis^  or 
parturition. 

If  one  cell  be  supposed  (as  it  is  universally  observed  in  micro^ 
•scopic  studies  on  organic  development)  to  product  anoihtt  onei 
and  each  commences  and  continues  to  reproduce^  at  corresponding 
terms  of  maturity,  then,  at  each  successive  parturition,  the  succes* 
sive  numbers  of  the  series,  and  no  others,  are  produced. 

Commence  to  figure  the  matter  ab  ovo.  At  first,  each  bud  rep- 
resents nothing  but  a  single  cell  elevated  above  the  tissue.  If  this 
one  produce  No.  2,  and  also  a  third  one  while  No.  2  is  attaining 
prolific  maturity,  we  successively  obtain  1,  2,  3,  cells  or  foliar  ru- 
•diments.  Why  No.  3  should  spring  up  before  No.  2  is  ready  to 
generate,  46  plausibly  answered  by  the  supposition  that  the  3d  one 
is  owing  to  the  joini  influence  6t  the  mature  1st  cell  and  the  ma- 
turing 2d  cell 

While  No.  3  is  attaining  perfection,  both  No.  1  and  2  have 
brought  forth  each  a  scion — No.  1  earlier  than  No.  2.  With  the 
3  adult  ones  and  the  2  new-comers  we  have  5;  the  2  latest  where- 
of maturing,  the  3  old  ones  add  a  progeny  of  3,  giving  8 ;  where- 
of >the^3  latest. ones  attaining  perfection,  the  5  old  ones  add  a  rein- 
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forcement  of  5  young  ones,  making  13  in  alL  We  need  not  go 
any  further. 

It  is  not  so  probable  that  each  additional  set  should  push  at  once, 
but  rather  that  its  elements  should  appear  successively,  namely, 
after  the  rates  of  pre-extant  maturities.     Jk 

It  is  known  by  microscopic  observatioi^^Schacht),  that  in  the 
bud  each  rudimentary  foliar  cell  springs  from  a  previous  one. 

The  new  germs  are  always  produced  next  to  the  centre  of  the 
axis ;  by  their  growth  and  expansion  the  older  parts  remove  to- 
wards the  widening  periphery,  and  younger  ones  are  continually 
coming  up  in  the  centre,  as  from  a  fountain  of  life. 

Divergence. 

A  young  and  tender  part  has  always  a  smaller  angular  space 
allotted  to  it  than  more  adult  ones,  but  when  itself  arrived  at  a 
stage  of  perfection,  the  angles  become  apparently  equally  divided. 
Hence  the  point  in  question  is  not  so  much  the  degree  of  diver- 
gence, but  the  order  of  aliernationy  which  ultimately  produces  cer- 
tain effects  of  angles. 

The  next  question  is,  how  will  the  idea  of  genealogical  origin 
af  foliar  elements — hence  of  their  numbers — apply  to  the  law  of 
aliernntions  ?  and  what  of  organological  import  can  be  elicited 
from  the  apparent  relations  between  the  supposed  process  and  the 
mathematical  form  ? 

If,  in  a  divergential  scheme  of  some  high^numbered  cycle,  the 
leaves  being  designated  by  radii  (see  the  diagrams^  marked  with, 
the  contingent  ordinals,  all  those  belonging  to  the  last  accrument 
be  struck  out,  the  elements  of  the  penultimate  cyclar  number, 
which  remains  on  the  field  j  follow  exactly  the  same  order  of  alter* 
nation  as  when  constructed  according  to  their  proper  law,  inde- 
pendently of  that  accrumetjt  which  had  rendered  the  cyclar  num- 
ber the  next  higher.  In  otheiP words,  each  accrument,  in  its  turn, 
appears  intercalated  between  the  constittding  members  of  each  pre* 
vious  cycle.  This  mathematical  fact  exactly  corresponds  to  the 
organological  supposition,  that  the  lower  had  existed  earlier  in 
time,  and  were  subsequently  increased  by  accvuments  into  higher 
cycles.  To  a  certain  degree,  this  is  also  established  by  observa- 
tion, the  second  foliar  rudiment  (cell)  springing  from  the  first, 
thus  increasing  a  cycle  of  1  into  one  of  2  elements. 

Each  accrument,  as  a  whole,  being  inscribed  between  the  previ-< 
ous  members,  what  relation  do  its  elements  severally,  or  in  com- 
mon, hold  to  the  prior  ones? 

We  find  that  the  elements  of  the  later  issues  (accruments) 
stand  closely  to  the  side  of  those  prior  elements  from  which  our 
hypothesis  supposes  them  to  have  sprung. 

Moreover,  all  belonging  to  the  same  issue  or  generation 
diverge  from  the  supposed  parental  set  in  one  and  the  same 
sense. 
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Agaitt,  each  8fibs€qutni  tet  diverges  in  the  opposite  sense  from 
its  progenitorial  one. 

Also,  if  the  elements  of  the  accruments  be  severally  inscribed 
in  the  order  of  their  ordinals,  or  as  they  succeed  in  age,  each  old- 
est one  of  the  youngjitt  is  apposed  to  the  oldest  of  the  parental 
set,  the  second  to  the  Wtond,  third  to  third,  and  so  on.  Compare 
the  relative  position  of  the  white  five-rayed  star  (9,  12,  10,  13, 
11,  in  our  diagram)  to  the  dark  five-rayed  star  (1,  4,  2,  5,  3), 
and  the  central  eight-rayed  star  to  the  figure  circumscribed  by  the 
dotted  lines. 

We  find  the  former  severally  dislodged  from  their  respective 
elders  in  the  direction  of  the  movement  of  watch-hands,  the  oldest 
of  the  young  set  next  to  the  oldest  of  the  parental  set,  as  above ; 
the  second  to  the  second,  and  so  on,  correspondingly. 

The  ^ite  eight-rayed  star  we  find  dislodged  in  the  opposite 
sense,  but  invariably  the  eldest  next  to  the  eldest. 

This  apposition  loudly  jdeads  iri  favor  of  the  idea  of  parentage. 
To  explain  why  generation  should  take  place,  alternately,  one  side 
and  the  other,  if  once  commenced  laterally,  it  is  plausible  enough 
that,  next  in  its  turn,  some  generative  power  might  preponderate 
on  the  other  half,  and  it  would  only  require  a  cause  that  the^r^ 
pullulation  should  take  place  sideward.  We  know  of  no  such 
cause  beforehand,  and  it  must  stand  as  a  hypothesis  until  proved 
or  disproved.  Next,  a  cause  would  be  required  that  such  laterally 
alternate  action  should  always  extend  on  all  the  members  of  an 
issue.  We  know  of  no  such  communicated  necessity  beforehand, 
and  so  this  is  another  hypothesis  consequent  on  the  idea  of  essenti* 
ally  a  bilateral  alternation.  Next,  something  would  be  required  to 
individualize  the  various  "issues"  from  one  another,  and  we  know 
of  no  such  character  to  demarcate  them  within  their  final  cycle ; 
one  member  continuously  succeeding  the  prior  one  in  size,  diver- 
gence, and  the  sense  of  divergence.  We  have  no  observations,  be» 
forehand,  to  correspond  to  the  poiAulates  of  lateraliiy,  solidarity 
as  to  the  sense  of  divergence,  and  of  diversity  among  the  issues. 
Sfox  do  we,  beforehand,  know  of  any  supposed  '*  spiral,"  '*  alter- 
nate," or  "  whorled"  agency; — all  which  must  remain  hypothesis 
or  inferential,  instead  of  condusive,  ^*  explanation^^*  until  either 
proven,  disproved,  or  superseded. 

If  once  suggested  to  the  mind,  it  is  easily  observed  that  the  same 
law  of  sequences,  embodying  the  fact  of  bilateral  alternation,  also 
represents  and  involves  this :  that  each  new-comer  stands  in  the 
angle  beitideen  its  supposed  parent  and  the  oldest  of  its  immtdi&k 
neighbors;  No.  14  standing  between  1  and  6,  rather  than  between 
1  and  9;  15  standing -between  2  and  7,  2  being  next  in  turn  to 

Cxtuce  an  offspring,  and  No.  7  offering  more  maturity  (and  pro* 
bly  genetic  power)  (than  10,  which  stands  at  the  other  side  of 
No.  2;  and  so  on,  consistently. 

Parturition  (the  cause  productive  of  the  series)  depending  on 
maturity t  and  the  locations  of  the  progeny  being  directly  refera* 
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Ue  to  ^aes  of  maturity,  there  can  be  little  doabt  that  here,  as 
elsewhere,  it  is  prior  maturUy  thai  commands  prior  pariurUion^ 
and  ike  order  ojdisposUion  is  a  fimciion  of  maiurescence. 

We  see  the  two  idea8-~-that  of  proUficacy^  explicative  of  the  ae- 
ries, and  that  of  maturity^  explicative  of  divergence — ^by  their  na* 
ture  so  intimately  allied  among  themselves  and  pervading  «ach 
other,  and  both  so  eminently  incorporated  with  the  laws  of  devel- 
opment, generally,  that  we  can  claim  these  as  quite  sufficient,  and 
very  plausible,  to  explain  both  the  serial  and  divergential  law  of 
Phyllotaxis. 

Whork. 

No  doubt,  the  most  perfect  of  verticillate  positions  of  foliar  ele* 
ments  is  found  in  tubular  flowers.  Among  Monocotyledons  we 
have  tubuliflorous  forms, 'as  Hemerocallis,  Funkia,  Amaryllis, 
Iris,  Hedychium,  Orchids  (the  tube  being  here  coalesced  with  the 
fruit),  wnich,  nevertheless,  show  six  elements  in  a  double  row=s 
3X2.  Still  they  are  fused  into  one  circle,  demonstrating  that 
such  fusion  can  take  place  among  elements  of  unequal  height  on 
the  stem,  or  rather  of  unequal  age  and  eccentricity  within  the 
bud.  Of  personate  tubuhferous  flowers,  among  Dicotyledons,  we 
have  spoken  above,  where  the  successive  development  is  visible 
in  the  **prefloration"  or  disposition  of  the  separate  tips  in  the  bud, 
while  in  the  rotate  ones  they  appear  coordinate.  All  germs  are 
originally  produced  on  the  same  level,  so  to  say,  each  part  grow* 
ing  unto  itself  a  small  share  of  stem.  Microscopical  investigation 
will  have  to  show,  whether  the  leaves  of  whorls,  originally,  spring 
up  simultaneously,  or  successively.  The  latter  is  by  far  the  most 
plausible,  as  it  conveys  a  motive  for  the  serial  numbers  embodied 
in  the  whorls,  which  motive  might  otherwise  be  found  missing.  It 
would  be  easy  to  suppose,  that  only  after  a  certain  number  of  pul* 
lulations,  the  shooting  of  a  stem  was  entered  upon  simultaneously, 
by  some  cause  yet  to  be  elicited;  and,  as  a  postulate,  offering  a 
clue  to  further  laws  of  vegetable  organization,  inasmuch  as  it  pro- 
pounds a  well-founded  "question  to  Nature." 

Cycles. 

As  to  cycles,  if,  dependent  on  the  first  cell,  subsequent  pul- 
lulation  takes  i^ce  4  Umes,  successively,  under  the  influence  of 
each  germ,  a  cycle  of  8  leaves  is  produced.  The  4th  pullulation 
completes  8,  in  number,  and,  by  further  production,  the  position  of 
the  influential  germ  is  repeated ;  no  further  iniercaUttion  taking 
{^ace,  but  henceforth  only  a  repetUion.  This  would  appear  strange, 
if  the  idea  of  maiurittf  did  not  answer  for  both  cases,  that  of  in- 
tercalation and  repetition ;  in  either  case,  that  position  is  assumed 
which  commands  the  greaiesi  antiquHy  and  space  left*  In  fact, 
60  soon  as  intercalation  is  renderea  impossible  oy  organic  exigen- 
cies—^f  nutrition,  space,  etc.— 4he  prolific  germs  might  thrust  their 
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last  progeny  on  their  own  bosom ! — ^which,  probably,  is  the  original 
process,  and  is  realized  by  the  ** opposite"  disposition  (applied 
face  to  face — see  Bean,  in  the  diagram)  of  the  two  solitary  ger- 
mihal  leaves  (cotyledons)  of  Dicotyledonous  vegetables.  If  not, 
feriiliiy  was  derived  from  the  first  cell,  and  ceases  simultaneously, 

Cyclar  Jfumhers, 

• 

The  lowest  occur  only  in  the  seeds,  namely,  1,  2  &  3.  When* 
ever  a  single  leaf  appears  on  the  stalk,  as  in  Pontederia  and  Par- 
nassia,  they  are  not  really  sole,  but  there  are  other  foliar  organs^ 
of  a  scaly  nature,  at  the  base  of  the  stalky  completing  a  higher 
eycle. 

The  seed  of  the  lowest  vegetables  (  Cryptogams)  are  a  single 
cell,  that  flies  from  the  parent  and  grows  by  pallulation  within  it- 
self. In  the  higher  Cryptogamse — ^namely,  in  disporous  ferns,  as 
Salvinia — one  kind  of  seminal  cells  acts  the  fecundating  part  on 
the  other  kind,  being  an  adult  mass — a  cotyledon,  as  it  were. 
Next  in  relationship  follow,  probably,  Ducksmeat  (Lemnacese), 
Balanaphorese  and  Rafflesiacese,  where  the  seed  represents  a  sin* 
gle  cotyledon  or  seminal  mass,  which,  compared  with  the 'cotyle- 
dons of  higher  plants,  may  be  claimed  as  a  cycle  of  a  single  seed- 
leaf.  Wherever  there  is  a  skin  to  a  seed,  it  must  be  considered 
as  a  vaginating  foliar  organ  (Oken),  probably  itself  forming  a 
complete  cycle  of  one,  ahd  being  circumambient,  as  the  bottle- 
shaped  shales  (leaves)  of  the  onion.  Next  in  general  development 
follow  Cycadeee,  Coniferse,  and  Gnetacese,  true  monocotyledons  by 
their  seed i  besides  a  seed-skin  (1),  demonstrating  one  massive 
seminal  leaf  (1)»  in  accordance  with  the  commencement  of  the 
series  1,  2,  etc.  Here,  the  seminal  lobe,  in  an  excavation,  affords 
a  taper,  little  preformed  stem — otherwise  interpreted  as  a  **  radicle 
coalesced  Tsic!)  with  the  altrumeny^^ — with  a  whorl  of  rudimentary 
leaves  attne  tip  (as  in  our  figure  of  the  embryo  of  Pinus  Gembra, 
much  resembling  that  of  maize) — and  making  twice  a  cycle  of 
1  leaf,  or  one  of  2,  succeeded  by  a  higher-^numbered  whorl. 

In  the  ruscous  (asparaginous)  tribe,  adjoining  these  phyllodia- 
coned  tribes,  the  sedge'leaf  type — generally  called  MonocotyU' 
dons — commences  introducing  the  sedge- leafed  and  invaginated 
^plumule,'^  as  in  the  sarsaparilla,  aioe,  lily,  iris,  ginger,  banana, 
orchid,  and  Tills ndsia  tribes,  and  in  flowering  and  glumaceous 
grasses ;  in  Typhacess,  aroids,  pandans,  palms,  and  the  pepper 
tribe,  we  find  a  cylindric  homogeneous  embryo  imbedded  in  albu- 
men, and,  in  the  latter  tribe,  already  manifesting  a  dicotyledonous 
structure,  or  a  cycle  of  two  seminal  leaves  to  the  seed,  which,  in 
all  the  higher  plants,  include  between  them  the  delicate  and  rudi- 
mentary preformation  of  the  future  plant. 

In  conclusion,  we  would  lay  before  the  botanical  public  an  at- 
tempt to  establish  a  natural  series,  by  adhesion  to  the  first  princi- 
ple, viz.,  cathplomorphic  affinityi  or  thorough  resemblance  ofform^ 
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a  question,  to  ^¥hich,  during  a  space  of  twelve  years,  we  have  de« 
voted  a  chief  interest,  and  for  the  ultimate  results  of  which,  we 
owe  much  to  the  anticipating  courtesy  of  European  botanists  to* 
wards  the  transatlantic*  student.  Of  this  series  we  would  give  a 
detailed  exposition  in  a  later  number.  The  series  once  establish- 
ed, it  was  required  to  find  an  expression  for  the  rhythmic  re-occur- 
rences of  floral  symmerism  and  eleutheromerism  observable,  and 
also  an  interpretation  (or  form)  for  the  recurrences  of  typical 
features  generally. 

In  grouping  our  series  into  such  natural  divisions  as  all  those, 
who  followed  the  idea  of  total  constiiuiiony  more  or  less  succeeded 
in  forming,  we  thought  we  saw  strikingly  realized  the  idea  set 
forth  by  the  late  Oken,  inasmuch  as  the  Ave  successive  whorls  of 
the  flower — chalyce  (chroa),  corolla  (glossis),  androccium  or  pol- 
linaries  (pneusis),  gynoecium  or  seed-vessel  (heuresis,  acousis), 
and  seed  (focality,  oculition) — seemed  tobe,preponderatingly,the 
type  of  the  five  large  subdivisions  of  Dicotyledonse  here  assumed. 
Also,  the  medullary  Cytembryons  seem  to  develop  the  phases  of 
the  seed — fovilla,  nucleus,  amnios,  plumule,  and  germination ;  the 
fibrous  Monocotyledons,  the  budy  by  scales  (pines),  bulbs  (lilies), 
leaves  (bananas),  and  stalks  (reeds,  palms), — seed,  scion,  and 
flower;  in  confirmation  of  a  leading  suggestion  of  his,  which  he 
rather  failed  in  realizing;  correct  hypothesis,  or  "truth-invention," 
being  stronger  in  him  than  his  objective  comprehensions,  ho  we  vex 
extensive. 

Actuated  by  the  idea  that  the  recurrences,  and  almost  coinci- 
dences, so  frequently  assumed  for  serial  aflinities,  might  be  owing 
to  a  phyllotactic  mode  of  development  and  interpolaiion,  we  tested 
various  suggestions  offjering  to  that  end.  Each  of  the  three  chief 
heads  divided  into  five  files,  which,  if  phyllotactically  formed  into 
an  astral  "  | "  configuration,  each  line — at  or  near  its  phases  of 
migynism — traversing  other  typical  files,  would  not  only  seem,  in 
the  well-known  *^  peniagram,^*  to  supply  a  suitable  figure  for  those 
irresistible  affinities,  but  also  a  fixed  motive  for  co-ordinate  subdi' 
visions  and  characters  of  vegetation  (Humboldt)  mutually  reflect* 
ed  from  ray  to  ray,  afiording  grounds  for  designation,  likewise, 
and  thus,  perchance,  bidding  fair  to  serve  withal  as  a  **  leading 
star  "  of  the  crescive  kingdom. 

REGNI  VEGETABILIS 

SE  RIEI     CATHOLOMORPHJE 
PaODROMUS. 
( *  Affinitas  statuenda.) 
A.  — CYTEMBRYONE-a:. 

I.  GYROPHYTA  t.  CYTEMBRYONKfi.    GENESIS. 

Texiura  medullari. 
1.  FiTNoi.    Grumosa.    Sarcodicjs. 
Phtcomtc£T£s:  Fennenta,*  Mucedines,*  Favi,*  Uredines,^ 
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SpumariesB.  Aoromtcetxs:  Lycoperdese,  PhallesB,  Agariceo, 
MorchellesB,  Tremellese.  Brto(Sponoio)-]itcete8:  Pezizead, 
Clavariese,  Actidieae.  * 

2.  Lichens.    Siccje.    Endoplasticx. 

Brto(Spon6io-)lichine8  :  Graphidinse,  Verrucaries,  Lecidi- 
nee,  Pertusaricse,  UmbilicariesB.  Acrolichenes:  Parmelins, 
Peitigerese.  Pterolichenes  :  Usneins,  Gladonieffii'*'  Bsomy- 
cesB,*  CalyciesB,  Pulverariae  (Chloro-Proto-coccus?) 

3.  Aloje.    Flttxiles.    Exbudatitx. 

Ptero(Htpho-)phtoe£:  Chloroccese,  Nostochinee,  Hydrodic- 
tyoneee,  ConfervesB,  Diatomeee.  Acrophtceje:  Vaucherise,  Flo- 
rideee,  Fucc®.  Mtcetophyce^:  Ectocarpese,  GoieochseteSi  Ba- 
trachospermesB.* 

4.  Musci.    Sponoiob£.    Emphtsemiji. 

Mtoetobrta*:  Charace8B(?)  SphagnesB.  Acrobrta:  Bry* 
oideee,  Jungermanniacese.     Lichenobrta:  MarchantiesB.* 

5.  FiLicES.     Contexts.    Fibrillinje. 

LicHEiroPTERiDEs:  Lycopodiaceee,  Ophioglosseee,  Schizseacea, 
Osmundeee,  Hymenophylles.  Acroptirides:  Onocle®,  Pteroi- 
desB,  GyatheacesB,  Gleicheniacese,  Marattiaces.  Phtcofteri* 
DE8 :  sports  ditlinihus :  Marsileace®,  SalviniacesB,  Isoele»,* 
(CharacesB?)  (Calamites?)  sporis  hermaphrodUis :  EquisetacesB.* 

B.^PHYLLEMBRYONE^. 

n.  8TAUR0PHYTA  t.  MONO  COT  YLEDONRffll.    PELESI8. 

Textura  liniea. 

1.     CoNIFERf  ».   PeUCIA. 

Phyoopeuoia  :*  LemnaceaB,*  BalanophoreaB,*  RafflesiacesB.* 
AoROPEuoiA :  Cycadea;,*  CupressinaB,  AbietinaB,  Taxinaa.*  Ca- 
lamopeucia:  GnetacsB*  (ChloranthacesB?) 

2.   lULOCAULEA  «.   lULI. 

Calamxulx,*  eptgyn:  DioscoresB,  Taccaces.  Acriult,  hyp<h 
gyn:  RoxBourghiacecB,*  Paride8B,*|)erigyn:  AsparagesB,  Conval* 
lariesB  (Smiiacina,*  Tofieldia),  MeianthacesB  (Veratrum,*  Cur- 
culigo)  CurculigeaB.    Coryphiuli*:  GalectasiesB,*  Yucces,  Dra- 


cseneffi*. 


3.   BULBXFERJE  ».   LiRIA. 


CoRYPHOLiRiA  :*  AgavesB,  AloincB,  PhormiesB,  Agapanthes. 
AoROLiRiA,  hypyogn:  AsphodeiesB,  HyaciDthese  (Lacheualia,* 
Erythroniutn)  LiliesB  (Lilium,  epigyn:*  AistroBmeria)  Ama- 
ryilidesB,  IridesB,  BurmanniacesB,*  Apostasies,  OrchidesB,*  Zingi* 
bieracesB,  GannaceeB,  MusaceeB.*  Peuooliria:  BromeliaceaB,* 
Hypoxidee,  jMTtgyn.,  HemodoraeesB.* 
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4.  Gkamika  »,  Calami. 

Peucocalami,  hypogyn:^  Asleliese,*  JancesB,  Restiacese,* 
(ApyllantheaB?)  (EriocauleaB?)  Commelynacece,*  Xyridese,* 
rhilydresB.*  Acrocalami:*  CentrolepidesB,  Graminese)  Cype- 
racese.*    Iulocalami:  Typhacese,  Acoridese. 

6.    PaLMJE  8.    CORTPHIA. 

JuLOcoRTPHiA :  AroidesB,  PandanesB.  Acrocortpria:  Pal* 
mae,  Liriocoryphia:*  Pipcrii®,*  Saururos,*  Podostemeee, 
Najadese,  AlismacesB,  Butomacese,  epigyn,,  HydrocharidesB*  (con- 
junctio  cum  Nynxpheaceis  Balanophoreisque). 

in.  PLECTOPHYTA  i.  DICJOTYLEDONEiEL    ANTHESIS. 

Texiura  rdicvlaru 
1.  Chroanth£  «.  Chariteb. 

Pnoo-charites  8,  Calycawthi,  epi'peri'hypogyn :  Nympha- 
cacesB,  Nelumbiaceae,  CabombeaB,*Myristicace8B,  Anonaces,  Mag- 
nolices,  lUiciecB,  ptrigyn,^*  Calycantheee,  epigyn,,*  Eupomatieae,* 
Serpentarise*  (conjunctio  cum  Passifloreis  apetalis),  Illigera, 
Gyrocarpus.  Acrocharites  s,  Cissi,  perigyn :  Monimiacese, 
hypogyn.,  Laurinae,*  Menispermum,*  Schizandracese,  Berberi- 
desB,  Ranunculacese  (HelleborusV*  Sarracenieae,*  Nepenthes,* 
(Dionsa)  Droseraceae,*  Parnassia,*  Resedeae,  Oxalideae,*  Vio- 
laceaB,*  Cisseae,  epigyn.,  AraliaceaB,  Umbelliferse  (Scandix,  pert* 
gyn,y  Erodium)  Geraniaceas,  Tropaeolaceae*  (conjunctio  cum  Me- 
liantho  et  ^sculo).  Ambro-charites  5.  Si liquosje,  Aypogyn  ; 
Balsamineae,*  Fumariaceae,  Papaveraceae,  Cruciferae,  Cappari- 
deae,*  epigyn.^  ( Barton ia)  Loasaceae.* 

%,    GLOSSANTHiE  8,   MtRBINJE. 

Ambromtrsinje  s.  Gemiculat^,*  hypogyrUf  Hypericinae,* 
Lineae,*  Armeria,  Statice,*  Nyclagineae,*  Frankeniaceae,*  Scle- 
•rantheae,  Diantheae,  Alsineae  (Polycarpon),  MoUugineae,*  Elatine, 
Portulaccaceae,  epigyn,,  Cactete  (conjunctio  cum  Euphorbiaceis), 
AcROMYYRSiirjE  s.  CoRiricuLATiB,  Mesembryanthemum^jpertgyn., 
Grassulaceae,  hypogyru,  Cunoniaceae,*  Dilleniaceae,*  perigyn.,  Es- 
callonieae,  Saxifrageae,  eptgyn.^  Ribesiaceae*  (conjunctio  cum 
Gymnocladio),  Rhooomyrsinje  s,  Myrtiplorjc,  Onagrariae, 
Melastomeae,  perigyn.,  Cupheaceae,  Lagerstroemieae,*  tpigwu^ 
Puniceae,  Myrtaceae,  Rhizophoreae,*  Trapa,*  Combretaceae,  Phi- 
kdelpheae  (Deutzia).* 


3.   RHIIfANTBJE  8.   PnO£. 


Rhodophojb,  RostMaitB,*  (Halesia)  Styraceee,*  Vaccinieaet 
hypogyn.^  Ericeae  (Fabiana),*  Epacrid^ae  (Epacris  impressa,* 
iLalmia)  Rhododendreae  (Arbatus,  Royena^  Ebenaceae,  Sapota* 
ceae,  Myrsineae,  Primulaceae  (incl.  Lentibunriae),  Solaneae  (Da* 
tura,*  Josephinia)  Ptrsanttic^  Pedaliiuei  Bignoftkeeae,*  Paulow^ 
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nieee,*  Crescenticee,*  Gesneriaceee  (Trevirana,  RuelHa)  Acan- 
thaceee  ( Russeggera,*  Cytinus)  Orobancheee,  Rhinanthaceae 
(Tozzia,*  Mimulus)  Gratioleee  (Capraria,*  Anticharis)  Antirrhi- 
nese*  (Collinsia),  Chelonese  (Digitalis),  Verbasceae  (Alonsoa), 
Scrophularieee,  Veronicese,*  Salpiglossecc  (Duboisia),*  Myopo- 
rinee,  Stilbinse,  Globulariese,  Selaginse  (Hebenstreitia),*  PJanta- 
gineee,  (Verbena  stricta)  Verbenacese,  Labiatae  (Dracocepha- 
lon,*  Echium)  SalpingeSy  Borraginese  (Heliotropium,*  Phacelia) 
Hydrophylleee,  Hydroleacese,  Polemoniacese  (Phlox),*  Plumbago, 
(Euthales)  Goodeniacese,*  Cobaeaceee,*  Petuni«ae  (Nierember- 
gia,*  Gilia)  Gilieae,  (Ipomopsis)  Convolvulaceae,  Cuscutese,* 
Erycibe,*  Uiapensiaceae,*  Lampades:  ^sclepiadeae,  Apocynaceee 
(Nerium*  Gentiana)  Gentianese,  (Chlora*  Nyctanthes),  Jasmi- 
neae,  Bolivareae,  Strychneae,  Olivares :  Loganieae,*  Liguslrinae,* 
epig.y  Nyssa,*  Corneae,*  Rubieae,  Cinchoneae,*  Hydrangea,*  Sam- 
buceae,*  Valerianeae  (conjunctio  cum  Spiraea,)  Acropko-e,  Aypo« 
gyn:  Dipsaceae,  epigyn:  Calycereae,  Ambrosiaceae,  SynaniherecB, 
Melampodiaceae  (Gymnopsis),  leptopappecBj  Heliantheae,  Eclip- 
teae,  (Tripteris),  Calenduleae  (Cryptoslemma,*  Lasiospermum) 
AnthemideoB  (Artemisia,*  Evax)  Evacese,*  choBiopappecB,*  Gna- 
phaliese  (Homogyne)  TussilagineoB  (Adenostyles,*  Cacalia)  Se- 
necioneae  (Arnica),  Inuleae  (Pulicaria),  BaccharidesD,  Astereae, 
Eupatoriacese  (Epaltes),  Vernoniaceoe,  Cynareae,  Mutisiaceae, 
Cichoraceae*  (Gichorium),  (Elephantope8B),*LobeliaceiE,  Campa- 
nulacesD*  (Stylideae),*  Columelliacea*,*  Nnandirobeae,  Cucurbita- 
ceae,  PapayaceoB,  Gronovieae,  Passifloreae  apetalae  epigynae  (con- 
junctio cum  Aristolochia).  Chakitopno^  5.  SiDj::  Passifloreae, 
perigyruB^  Homalineae,  Samydeae.Turneraceae,  hypogyn.,*  Cistinae, 
Tiliaceae,  Byttneriaceae,  Sterculiaceae,  Malvaceae,*  Phytolacca- 
ceae,*  Gyrostemoneae,*  Chlaenaceae,  Ternstrcemiaceee,  Dipterocar- 
peae,*  perigyn.f  Rhizoboleae.* 

4.    Otanthje  a.  Ambrje. 

Charitambr^  s.  Acera:*  Meliantheae,  iBsculinae,  Sapinda- 
ceae,  Staphyleaceop,  Malpighiacea?,  Acerinac  (Negundo,  hypo* 
gyn.),*  Fraxineae,*  Celtis,  Uimus,*  Ptelea,*  Xanthoxyleie,  Au- 
rantiaceae,  Meliaceae,  Gedrelaceas  Diosmete,  Rutaceae,  Anacar- 
diaceae,*  epigyn. y  Juglandea>,*  Corylus,*  Myrica,*  Cupuliferae 
Tconjunctio  cum  Astrantia  Xanthioque).  Aoramrje  :  Betu- 
bnae,*  Humulinae,*  Thelygonum,*  Haloragea?,*  Casuarinsc, 
Ceratophylleae,*  Batis,*  Callitrichinae,*  Paronychiaceae,  Polygo- 
nea3  (Emex*  Spinacia),  Chenopodeac  (Camphorosma),  Aina* 
rantaceae,*  Reaumuriaceae,  Tamariscinae,*  Populina?,  Datisca,* 
Plataneae,  epigyn. ,  Artocafpea?,  Morejc,  hypogyA.,  Urticeaj,  Fi- 
cinae,  Euphorbiaceae  (conjunctio  cum  Cacto).  Mtrsinambr^s::* 
Buxeae,*  Empetreae,*  (Nitrariae,  Putranjiveae,)  Aquifoliaceae,* 
Hippocrateceae,  Pittosporeae,  perigyn.,*  Hamamelideae,*  Gelas- 
trinae,  Rhamneae  (Phylica),  Eleagneae,  Daphnoideae,  Proteacese, 
epigyn,^  Santalaceae,  *Garryaceae,*  Bruniaceae,*  Aiangieee.* 
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5.  Amtgdalanthje  «.  Rhoda. 
Myrsinorhoda:*  Vochysiaceae,*  Polygalese,*  Simarubeae^ 
Ochnacea;,*  Connaraceae,  Cajsalpinieae  (conjunclio  Gymnocladii 
cum  Ribe).  Acroshoda:  Sophorea,  Mimosae  (reflectiocuni  Me' 
trosidero).  Pkoorhoda:  Leguminosa3  (conjunclio  Trifolii  cum 
Scabiosa)  Chrysobalanese,  Amygdaliferae  (Prunus,*Spiraa)  Ro- 
sesB,  Pomese. 

Amicissimis  viennensibus  amicis  inscripsit 

AUCTOR. 


V.  Mastodon  Remains^  in  the  State  of  Missouri^  together 
with  Evidences  of  the  Existence  of  Man  contemparane- 
ously  with  the  Mastodon.    By  Dr.  Albert  C.  Kocn. 

It  will  perhaps  be  recollected  that,  some  twenty  years  ago,  I 
commenced  making  somewhat  extensive  researches  and  excava- 
tions for  Mastodon  remains,  in  the  State  of  Missouri,  and  con- 
tinued them  until,  at  one  time,  I  was  in  possession  of  more  than 
six  hundred  teeth  of  Mastodons  of  different  ages  and  sexes, 
seventy-three  inferior  maxillas,  and  nearly  as  large  a  number  of 
superior  maxillas,  with  portions,  greater  or  less,  of  the  skull  at- 
tached to  them ;  five  skulls ;  a  large  collection  of  tusks  of  all  sizes ; 
numerous  bones  of  the  extremities  and  other  parts  of  the  body, 
and  the  nearly  complete  skeleton,  described  by  me  under  the  name 
of  the  **.Afi5sowriwm,"  being  the  same  which  is  now  in  the  British 
Museum.  This  collection  contained  .parts  of  animals  of  various 
ages,  from  the  young  suckling  to  the  oldest  patriarch,  whose  last 
molars  were  worn  down  to  a  level  with  the  gums.  By  means  of 
this  collection,  (what  had  been  my  principal  design  in  making  it), 
Palaeontologists  were  enabled  to  throw  much  light  on  the  dental 
system  of  this  remarkable  genus,  then  very  ^perficially  known. 
When,  however,  I  brought  this  collection  berore  the  American 
public,  it  seemed  to  be  very  little  appreciated,  as  was  the  case,  af- 
terwards, with  the  instructive  collection  of  Zeuglodon  remains, 
which  I  had  discovered  and  exhumed  in  the  State  of  Alabama ; 
and  for  this  reason  I  was  compelled  to  take  them  to  Europe, 
where,  their  scientific  value  being  more  fully  acknowledged,  they 
were  purchased  and  placed  in  the  British  Museum,  and  in  the 
Royal  Museum  of  Berlin.  The  general  interest  taken  in  these 
remains,  in  Europe,  induced  me,  in  addition  to  a  paper  which  I 
read  before  the  Geological  Society  of  London,  to  publish  a  small 
work  in  the  German  language,  at  Berlin,  in  1845,*  in  which  is 
given  a  minute  description  of  all  these  remains  of  Mastodon,  to- 
gether with  the  most  important  facts  connected  with  their  discov- 
ery.    But  inasmuch  as  this  work  has  never  appeared  in  the  Eng- 

*  Di )  Riesenthiere  der  Urwelt,  von  Dr.  Albert  Kooh.    Berlin,  Yerlag  yon  Alex* 
Atkder  Danker,  1845. 
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lish  language,  and  is,  perhaps,  little  known  in  America,  I  hope  it 
will  not  be  altogether  unwelcome,  if  I  lay  before  the  Academy  » 
repetition  of  some  of  the  facts  which  were  stated  in  that  work, 
and  which  furnish  some  very  striking  evidences  of  the  existence 
of  Man,  on  this  continent,  in  the  age  of  the  living  Mastodon.  I 
do  this  the  more  readily,  for  the  reason  that  some  account  of  this 
discovery  was  published,  anon3rmously,  at  the  time,  in  the  Phila- 
delphia **Presbyterian"  newspaper,  from  which  it  was  copied  into 
the  Amer.  Jour,  of  Science  (vol.  xxxvi.  p.  199),  with  some  ex- 
pressions of  regret  by  the  editor,  that  facts,  so  highly  interesting 
and  important,  should  be  left  to  rest  on  anonymous  authority 
merely. 

I  will  state  then,  that,  in  the  year  ^839, 1  discovered  and  dis- 
interred, in  Gasconade  county,  Missouri,  (Lat.  38°  20'  N.)  at  a 
spot,  in  the  bottom  of  the  Bourbeuse  River,  where  there  was  a 
spring,  distant  about  four  hundred  yards  from  the  bank  of  the 
river,  the  remains  of  one  of  the  above-named  animals.   The  bones 
were  sufficiently  well  preserved  to  enable  me  to  decide,  positively, 
that  they  belonged  to  Mastodon  giganieus.     Some  remarkable 
circumstances  were  connected  with  this  discovery.     The  greater 
portion  of  these  bones  had  been  more  or  less  burned  by  fire.   The 
fire  had  extended  but  a-  few  feet  beyond  the  space  occupied  by 
the  animal  before  its  destruction ;  and  there  was  more  than  suffi- 
cient evidence  on  the  spot,  that  the  fire  had  not  been  an  acciden- 
tal one,  but,  on  the  contrary,  that  it  had  been  kindled  by  human 
agency,  and,  according  to  all  appearance,  with  the  design  of  kill- 
ing the  huge  creature,  which  had  been  found  mired  in  the  mui 
and  in  an  entirely  helpless  condition.     This  was  sufficiently  pro- 
ven by  the  situation  in  which  I  found  as  well  those  parts  of  the 
bones  which  had  been  untouched  by  the  fire,  as  those  which  were 
more  or  less  injured  by  it,  or  in  part  consumed ;  for  I  found  the 
fore  and  hind  legs  of  the  animal  in  a  perpendicular  position,  in 
the  clay,  with  the  t^  attached  to  the  feet,  in  just  the  same  man- 
ner in  which  they  were,  at  the  moment  when  life  departed  from 
the  body.     I  took  particular  care,  in  uncovering  these   bones,  to 
ascertain  their  position,  beyond  any  doubt,  before  I  removed  any 
part  of  them ;  and  it  appeared,  during  the  whole  excavation,  fully 
evident,  that,  at  the  time  when  the  animal  in  question  found  its 
untimely  end,  the  ground,  in  which  it  had  been  mired,  must  have 
been  in  a  plastic  condition,  being  now  a  greyish  colored  clay.    All 
the  bones  which  had  not  been  burnt  by  the  fire  had  kept  their 
original  position,  standing  upright  and  apparently  quite  undis- 
turbed in  the  clay ;   whereas  those  jportions,  which  had  been  ex- 
posed above  the  surface,  had  been  partiaUy  consumed  by  the  fire; 
and  the  surface  of  the  clay  was  covered,  as  far  as  the  fire  had  ex- 
tended^ by  a  layer  of  wood  ashes,-mingled  with  larger,  or  smaller, 
pieces  of  charred  wood  and  burnt  bones,  together  with  bones, 
belonging  to  the  spine,  ribs,  and  other  parts  of  the  body,  which 
had  been  more  or  less  injured  by  the  fire.     The  fire  appeared  to- 
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have  been  most  destructive  around  the  he^d  of  the  animal.  Some 
small  remains  of  the  head  were  left  unconsumed,  but  enough  to 
show  that  they  belonged  to  the  Mastodon.  There  were,  also, 
found  mingled  with  these  ashes  and  bones,  and  partly  protruding 
out  of  them,  a  large  number  of  broken  pieces  of  rock,  which  had 
evidently  been  carried  thither  from  the  shore  of  the  Bourbeuse 
river,  to  be  hurled  at  the  animal  by  his  destroyers ;  for  the  above- 
mentioned  layer  of  clay  was  entirely  void  of  even  the  smallest 
pebbles:  whereas,  on  going  to  the  river,  I  found  the  stratum  of 
clay  cropping  out  at  the  bank,  and  resting  on  a  layer  of  shelving 
rocks  of  the  same  kind  as  the  fragments ;  from  which  place,  it 
was  evident  they  had  been  carried  to  the  scene  of  action.  The 
layer  of  ashes,  etc.,  varied,  in  thickness,  from  two  to  six  inches; 
from  which  it  may  be  inferred  that  the  fire  had  been  kept  up  for 
some  length  of  time.  It  seemed  that  the  burning  of  the  victim, 
and  the  hurling  of  rocks  at  it,  had  not  satisfied  its  destroyers ;  for 
I  found,  also,  among  the  ashes,  bones,  and  rocks,  several  arrow- 
heads, a  stone  spear-head,  and  some  stone  axes,  which  were  ta- 
ken out  in  the  presence  of  a  number  of  witnesses,  consisting  of 
the  people  of  the  neighborhood,  attracted  by  the  novehy  of  the 
excavation.  This  layer  of  ashes,  etc.,  w*as  covered  by  strata  of 
alluvial  deposits,  consisting  of  clay,  sand,  and  soil,  from  eight  to 
nine  feet  thick,  forming  the  bottom  of  the  Bourbeuse,  in  general; 
and  on  the  surface,  near  the  centre  of  the  spot  on  which  the  ani- 
mal had  perished,  was  situated  the  spring,  the  water  of  which  was 
used  for  domestic  purposes ;  and  it  was  in  digging  lo  clear  out 
the  spring,  that  the  existence  of  bones  there  had  been  first  dis- 
covered by  the  owner  of  the  land. 

It  was  about  one  year  after  this  excavation,  that  I  found,  at 
another  place,  in  Benton  county,  Missouri,  in  the  "bottom"  of  the 
Pomme  de  Terre  river,  about  ten  miles  above  its  junction  with  the 
Osage,  several  stone  arrow-heads  mingled  with  the  bones  of 
the  same  nearly  entire  skeleton  mentioned  above  as  the  "  Mis' 
sourium.^^  This  discovery  is  already  so  well  known,  that  I  will 
merely  mention  the  circumstance,  in  this  connection,  that  the  two 
arrow-heads  found  with  the  bones  were  in  such  a  position  as  to 
furnish  evidence  still  more  conclusive,  perhaps,  than  in  the  other 
case,  of  their  being  of  equal,  if  not  older  date,  than  the  bones 
themselves ;  for,  besides  that  they  were  found  in  a  layer  of  vege- 
table mould  which  was  covered  by  twenty  feet  in  thickness  of  al- 
ternate layers  of  sand,  clay,  and  gravel,  one  of  the  arrow-heads 
lay  underneath  the  thigh-bone  of  the  skeleton,  the  bone  actually 
resting  in  contact  upon  it ;  so  that  it  could  not  have  been  brought 
thither  after  the  deposit  of  the  bone ;  a  fact  which  I  was  careful 
thoroughly  to  investigate. 

This  layer  of  vegetable  mould  was  some  five  or  six  feet  thick, 
and  the  arrow-heads  and  bones  were  found,  not  upon  its  surface, 
but  deeply  buried  in  it,  together  with  fragments  of  wood  and  roots, 
and  logs  and  cones  of  cypress ;  but  no  pebbles  were  observed  in  it. 
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Above  this  layer  of  mould  there  were  six  distinct  undisturbed  lay» 
ers  of  clay,  sand,  and  gravel,  viz.,  three  of  greyish  clay,  and  three 
of  pebbly  gravel  mixed  with  coarse  sand ;  in  all,  twenty  feet  in 
thickness ;  and  a  forest  of  old  trees  was  standing  on  the  surface 
soil.  This  bottom  is  still  subject  to  occasional  overflow,  in  very 
high  stages  of  water. 

If  we  consider  the  manner  in  which  these  river  bottoms  have 
been  formed,  as  it  has  been  admirably  illustrated  by  Prof.  Swal- 
low, (Rep.  of  Geol.  Sur.  Missouri,)  the  layers  of  vegetable  mould 
appearing  to  have  been  formed  at  the  bottom  of  lakes,  or  in 
swampy  depressions,  left  filled  with  water  on  the  retiring  of  the 
greater  overflows,  or  on  a  change  of  the  bed  of  the  river,  at  dis- 
tant periods  of  time,  and  that,  in  these  lakes  and  depressions,  a 
deposit,  at  first,  of  clayey  sediment,  and  then,  of  decaying  vege- 
table matters,  gradually  accumulates  to  a  considerable  depth,  be- 
fore another  overflow  covers  the  whole,  again,  with  a  layer  of 
sand  and  gravel,  it  would  seem  necessarily  to  be  inferred,  that 
this  animal  must  have  perished  in  such  a  lake,  or  swamp,  and  that 
his  skeleton,  being  thus  quietly  deposited,  was  slowly  covered  over 
in  course  of  the  gradual  formation  of  the  vegetable  layer;  and 
that  it  could  not  have  been  drifted  by  the  high  waters  of  the  river 
from  another  and  older  position  to  be  re-depoeited  upon  the  arrow- 
head at  a  period  later  than  that  in  which  the  Mastodon  lived. 


YI.  J^oiice  of  a  Burnt  Brick  from  ihe  Ruins  ofJVine' 
veh.     By  Prof.  G.  Seyffarth.     {Plate  IV.) 

I  take  the  liberty  of  calling  attention  to  a  burnt  brick  from 
Nineveh,  the  property  of  a  gentleman  of  St.  Louis,  perhaps  the 
greatest  literary  curiosity  of  this  city,  and  probably  the  only  spe- 
cimen in  the  United  States.  The  brick  is  nearly  20  inches  by  20, 
and  4  inches  thick ;  and  it  contains  a  cuneiform  inscription  of 
seven  lines.  What  may  be  the  contents  of  this  inscription,  and 
to  what  epoch  does  it  belong  ?     Let  us  see. 

There  are  four  kinds  of  cuneiform  inscriptions:  the  so  called 
Persian,  the  Median,  the  Assyrian,  and  the  Babylonian.  The 
language  in  which  these  inscriptions  speak  to  us  is  the  Old  Per- 
sian, the  mother  of  the  modern  Persian,  preserved  in  the  Zend 
and  Pehlvi,  related  to  the  Sanscrit,  the  Greek,  Latin,  German, 
and,  in  short,  to  all  the  Japhetic  languages. 

This  cuneiform  character  was  taken,  a  long  time  since,  for  the 
primitive  writing,  prior  to  the  Phoenician,  Hebrew,  Greek,  and 
other  alphabets.  In  1820,  however,  I  demonstrated,  that  those 
cuneiform  letters  of  the  Persians,  Medes,  Assyrians,  and  proba- 
bly that  of  the  Babylonians  also,  had  the  Hebrew,  or  rather  Noa- 
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thian,  alphabet  for  their  basis.*  For,  all  those  groups  of  wedges 
originate  from  combinations  of  different  wedges ;  and  by  bring* 
ing  them,  particularly  the  36  Persian  groups,  into  a  row  or  file, 
according  to  the  law  of  combination,  it  appears  that  these  letters 
then  follow,  the  one  after  the  other,  like  the  letters  of  our  alpha- 
bet :  a,  by  c,  and  so  on.  Thus,  the  36  cuneiform  groups  of  the 
Persians  correspond  with  the  36  letters  of  the  modern  Persians. 
Those  200  groups  of  the  Median  system  express  the  same  36  let- 
ters, pronounced  with  different  vowels,  as  Westergoord  confirmed, 
four  years  after  the  publication  of  my  **Alphabeta  Genuina."f 
The  Assyrian  groups,  of  which  400  are  already  known,  signify, 
partly,  those  36  single  letters ;  partly,  the  same  combined  with 
vowels,  and,  partly,  the  same  joined  to  different  consonants;  as  it 
was  first  shown  in  my  '*  Alphabeta  Genuina,"  and  confirmed, 
aome  years  ago,  by  Rawlinson.  My  Cuneiform  Alphabet  of  the 
Assyrians,  published  sixteen  years  ago,  is  Dot  at  all  complete ;  and 
ny  Cuneiform  Dictionary,  as  everybody  will  find  in  my  book  (p. 
124 — 138^,  is  a  very  poor  one.  Notwithstanding,  it  has  been 
considered  as  the  first  key  to  this  immense  new  literature.  Raw* 
linson,  in  the  midst  of  Assyrian  antiquities,  has  adopted,  enlarged, 
and,  without  doubt,  corrected  it ;  his  book,  however,  with  his  Al- 
phabet, Dictionary,  and  numerous  translations  of  entire  inscrip- 
tions, I  have  not  yet  been  able  to  examine.  Nevertheless,  I  am 
bappy  to  be  able  to  give  some  information  concerning  the  Assy- 
rian inscription  upon  this  brick,  which,  after  many  hundred  years, 
has  made  its  way  from  old  Nineveh  to  St.  Louis,  through  the  in- 
strumentality ot  Mr.  Marsh,  an  American  Missionary,  at  Mosul. 
The  cuneiform  groups  of  the  brick  read  as  follows; 

I:  Hauro — Mtizdasa 
II:  pabou  paopala 
III:  hosdho(^l)  pamalho 
IV:  pabou  paopala 
V :  horuz  paopala  dah 
VI:  Koshavlsa  hbuna  kka 
VII:  Dhalhabosh, 

That  is:  ^*  Xerxes,  the  son  of  Darius  (namely,  Hystaspes,  618  B. 
C),  the  Lord  of  the  earthy  the  master  of  the  earthy  has  given  (the 
building  in  question)  to  HormMzd  (the  Persian  name  of  God), 
to  the  Lord  of  the  earthy  to  the  king  (?)  of  the  peopled 

This  brick,  then,  is  now  2300  years  old;  it  was  burnt  in  the 


*  Alphabets  grtnoina  iEeyp'ioriim,  neo  non  A«iaDoniiD,  literia  Perfaram,  Mcdo- 
riiin,  AsYriorumqii'i  ooDeiforotibiM,  Zeodiiis  Feblvicia  et  SiiDSoritici.i  Eu^jecta. 
Acccdit  d^ssertntio  da  meDsurid  in  &  S.  meinuratis,  per  antiqaas  uloas  ^^yptiacat 
Taorinenscm,  Parlflinam,  Lugdonensem  illostratis:  cum  VI  Tabulis  aJphabetioif. 
Lip8iae,  1340. 

t  On  the  daq^pheriog  of  the  second  Aebacmenian,  or  Median  species  of  Arrow- 
heac'ed  Writing,  tike  Memoittt  de  to  Socitte  det  Antifuairei  4u  Nor4,  Copenhug, 
18U. 
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time  of  Xerxes  (d.  463  B.  C.)  ;  and  thus  it  is  demonstrated,  tfaat 
the  ruins  of  Nineveh,  where  the  brick  was  dug  up,  or  at  least 
some  parts  of  those  ruins,  are  indeed  160  years  posterior  to  the 
year  626  B.  C,  to  which  Layard  has  referred  them.  This  fact 
was  first  proved  by  an  Egyptian  inscription,  containing  the  name 
of  Pharaoh  Hophra  (586B.  C),  now  in  the  British  Museum,, 
which  was  found  among  Assyrian  antiquities  taken  from  the  ruins 
of  the  palaces  of  Nineveh.  After  the  destruction  of  Jerusalem 
(586  B.  C),  Nebuchadnezzar  overcame  Hophra;  and  so,  he 
brought  those  Egyptian  antiquities  to  his  palaces  at  Nineveh* 
This  subject  has  been  explained  more  extensively  in  the  German 
translation  of  Layard*s  Nineveh,  Leip.  18554 

My  deciphering  of  this  cuneiform  inscription,  I  confess,  con- 
tains some  doubtful  letters ;  but  the  proper  names,  and  many  other 
words,  are  certain,  as  similar  inscriptions  prove.  Nobody  can 
give  more  than  he  has  to  give.  The  Assyrian  names  of  Ormuzd, 
Xerxes,  Darius,  difier  somewhat  from  their  Greek  pronuncia- 
tion ;  but  they  are,  in  other  inscriptions  of  the  Parsees,  Medes, 
and  Assyrians,  written  and  pronounced  in  like  manner.  From 
the  Bible,  it  is  already  known,  that  the  Orientals  pronounced  Dd- 
riavesh  instead  of  Darius.  The  second  letter  of  the  third  line  is 
probably  incomplete,  and,  therefore,  the  word  is  doubtfuL 


Vn.  Indian  Stone  Graves  in  Illinois. 
By  A.  WiSLizBNUS,  M.D. 

In  the  neighborhood  of  Prairie  du  Rocher,  Randolph  county, 
Ills.,  three  miles  east  of  the  Mississippi  and  of  the  old  Fort  Char- 
tres,  there  are  found  many  old  burying-grounds,  belonging  un- 
doubtedly to  past  Indian  generations.  Many  of  the  graves  have 
already,  out  of  mere  curiosity,  been  opened,  and  their  valuable  con- 
tents been  carried  off,  or  destroyed,  without  throwing  any  light  upon 
their  mysterious  origin.  When  I  happened,  therefore,  in  May, 
1843,  to  spend  some  time  in  that  vicinity,  I  took  occasion  to  open 
as  many  of  these  graves  as  my  time  allowed,  to  take  notes  on  the 
spot,  and  to  collect  the  most  valuable  objects  as  far  as  their  state 
of  preservation  permitted.  The  result  of  my  researches  I  lay,  at 
present,  before  you.  Though  I  opened  a  great  number  of  graves, 
I  will  mention  only  those  which  presented  some  peculiarity  either 
in  their  construction  or  contents. 

The  first  place,  where  I  commenced  my  researches,  was  about 
half  a  mile  north  of  Prairie  du  Rocher,  on  a  small  knoll  in  the 


X  The  Egyptian  Antiqaitiefl  in  the  Buini  of  Nimroud^  and  the  yeal  of  I^nmh's 
DieetructioQ. 
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woods.  The  ground  was  covered  with  many  flat  graves,  recogni- 
zable generally  by  the  prominency  of  one  or  more  vertical  stones 
forming  the  walls  of  the  grave.  All  the  graves  were  close  to- 
gether.    The  first  one  I  opened, 

Grave  M.  1,  had  its  direction  from  east  to  west,  and  measured 
about  5  feet  in  length,  from  1  to  14  feet  in  width,  and  about  15 
inches  in  depth.  This  space  was  enclosed  with  flat  limestones, 
such  as  the  neigboring  blufls  and  country  around  aflbrd.  The 
stones  were  of  various  sizes,  and  were  joined  together  without 
mortar.  The  bottom  of  the  grave  was  formed  by  a  horizontal 
layer  of  these  stones ;  a  like  one  is  generally  on  the  top  of  the 
grave ;  but  the  top  one  was  here  wanting, — a  proof  that  the  grave 
had  been  disturbed.  In  removing  the  loose  earth,  which  flUed  the 
entire  grave,  we  found,  at  a  depth  of  half  a  foot,  some  fragments 
of  human  bones ;  amongst  others,  a  piece  of  a  lower  jaw  belong- 
ing to  a  child  about  six  years  of  age.  The  skull  bones  with  some 
fragments  of  pottery  were  lying  northwards,  the  rest  of  the  bones 
towards  the  west. 

The  second  grave  which  I  opened  there,  a  few  steps  only  from 
the  first. 

Grave  JSTo.  2,  was  constructed  in  the  same  way,  but  measured 
only  28  inches  in  length,  12  to  14  inches  in  width,  and  about  1  foot 
in  depth.  This  grave,  also,  seemed  to  have  been  disturbed.  I 
found  in  it  only  fragmentary  bones  of  the  extremities  and  a  piece 
of  the  skull,  all  belonging  to  a  very  young  child. 

The  next  burying-ground  I  explored  was  a  cave  in  the  blufls, 
about  two  miles  north  of  Prairie  du  Rocher.  No  regular  graven 
existed  here,  but  in  the  loose  ground  many  human  bones  of  large 
size  were  promiscuously  thrown  together :  some  pieces  of  flint 
were  found  with  them.  As  I  could  not  discover  any  skulls,  and 
as  the  place  was  very  narrow  and  dark,  I  left  it  for  another  bury- 
ing-ground on  the  blufls,  where,  on  a  small  natural  eminence, 
regular  stone-built  graves  were  again  found.  I  opened  the  fol- 
lowing graves : 

Grave  JSTo,  3. — Direction  from  S.E.  to  N.W. ;  length,  7  feet; 
width  towards  the  N.W.,  where  the  skull  was,  18  inches — towards 
the  S.E.,  where  the  feet  lay,  19  inches.  In  digging  half  a  foot 
through  the  sandy  ground,  we  came  to  the  horizontal  top-layer  of 
flat  stones,  and,  below  this,  to  a  very  complete  and  well  preserved 
skeleton  of  an  old  man.  After  having  cautiously  removed  the^ 
sandy  earth,  which  filled  the  interior  of  the  grave,  we  saw  the  en- 
'  tire  skeleton  fully  extended  before  us,  lying  on  its  back,  the  arms 
stretched  along  the  body,  the  face  turned  towards  the  west.  All 
the  bones  were  so  well  preserved,  that  I  took  the  whole  skeleton 
with  me.  When  carefully  dug  up,  the  fragile  bones  soon  dried 
in  the  air,  and  allowed  transportation.  On  the  left  side  of  the 
skull,  which  was  remarkable  for  its  great  frontal-occipital  length, 
we  found  a  large  marine  shell  {PyriUa);  on  the  right,  two  point- 
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ed  instnunents  prepazed  frmn  birds*  wings,  and  used  probaUy  as 
awls. 

Graves  Jfoa.  4,  5,  and  6,  which  I  opened  in  the  same  looalityf 
were  quite  similarly  constructed,  though  not  quite  so  long,  and 
the  bones  in  them  were  not  quite  so  well  preserved.  I  took  two 
fragmentary  skulls  from  them,  but  neither  ornaments,  instru- 
ments, nor  weapons. 

The  fourth  burying-pkce  I  explored  was  about  three  miles 
north  of  Prairie  du  Rocher,  on  a  slight  elevation,  belonging  to 
tfae  farm  of  Mr.  Fisher.  As  the  land  is  in  cultivation,  most  of  the 
giaves  have  been  destroyed.  Their  construction  was  the  usual 
«tne.    In  one  of  them,  which  I  opened  here. 

Grave  Jfo.  7,  the  direction  was  from  N.W.  to  S.E.,  the  h^d 
lying  N.W.,  the  feet  S.£.  The  length  of  this  grave  was  6  feet 
8  inches ;  the  width  at  the  foot,  14  inches;  at  the  head,  11  inches; 
the  depth,  19  inches.  After  having  removed  the  horizontal  top- 
layer,  we  found  the  skeleton  stretched  out  as  usual,  and  lying  on 
its  back.  Between  the  feet  we  found  an  instrument,  formed  of 
animal  bone^  which  might  have  been  used  for  digging  or  scra- 
ping. The  human  bones  were  too  brittle  to  be  removed,  with  the 
exception  of  the  lower  jaw,  that  contained  nearly  all  the  teeth,  and 
belonged  to  a  full  grown  person. 

From  hence  I  went  east  to  a  neighboring  hill,  where  I  opened 
the  following  graves : 

Grave  Jfo.  8. — Direction  from  E.  to  W.,  the  head  towards  the 
W.,  construction  as  usual.  I  found  the  skull  in  it  very  well  pre- 
served, of  squared  form,  and  belonging  to  an  aged  person.  On 
•the  right  of  the  skull  an  earthen  vessel  was  found  ;  on  the  left, 
two  river  shells  (  Unio  ellipsis  and  angulatus)^  which  are  found 
in  the  Kaskaskia,  the  Ohio,  and  other  tributaries  of  the  Missis- 
sippi, and  a  very  small  marine  shell  {Margindla).  A  similar 
earthen  vessel,  with  the  figure  of  an  animal  head  upon  it,  I  bought 
of  a  neighboring  farmer,  who  had  dug  it  out  of  one  of  these 
..graves.  These  vessels  are  made  of  clay  mixed  with  broken  shells, 
and  are  skilfully  worked.  Besides  the  vessel  and  the  shells,  we 
found  in  this  grave  some  sharp  pieces  of  flint,  and  an  instrument 
like  a  knitting-needle,  made  of  animal  bone. 

Graves  Jfos.  9  and  10  exhibited  quite  a  different  construction 
from  any  of  the  others.  The  stones  of  these  graves  formed  a 
circle  3  feet  in  diameter,  with  horizontal  top  and  bottom  layer, 
4IS  usual.  Skulls,  and  other  bones  of  several  persons,  were  quite 
promiscuously  thrown  together,  but  all  so  decayed  that  I  could 
save  nothing.  No  instruments,  nor  weapons,  were  found  here. 
A  man,  w^ho  dug  for  me,  and  who  had  opened  many  hundred 
graves,  told  me  that  he  met  here  for  the  first  time  with  this  con- 
struction. 

Grave  Jfo*  11  had,  again,  the  common  lengthy  form.  The  di- 
rection was  from  N.  to  S.,  the  skull  towards  the  S.,  and  tolerably 
well  preserved.    Around  the  neck  we  found  24  beads,  which  had 


formed  a  iiecklaGe.  They  were  made  from  tke  jointa  of  Unio 
ahells,  were  perfomted  in  the  middle,  and  strung  togeiher  bf 
sinews,  fragments  of  which  I  found  still  in  them. 

After  having  gone  through  these  specialities^  attow  me  now  to 
give  a  short  resume  of  my  observations,  to  draw  some  general 
conclosions  from  them,  and  to  venture  an  opinion  respecting  the 
origin  of  these  graves. 

1.  The  general  construction  of  these  graves  is  eoffin4ike*  dieir 
side  walls,  top,  and  bottom,  being  formed  by  flat  limestones,  joined 
together  without  cement.  The  size  of  the  graves  was  adapted  to 
that  of  the  persons  to  be  buried  in  them.  We  find  them,  there* 
fore,  in  length,  from  li  to  7  feet;  in  width,  from  1  to  1|  feet; 
and,  in  depth,  from  1  to  1|  feet.  The  top-htyer  of  stones  is  sel- 
dom deeper  than  half  a  foot  below  the  ground. 

2.  The  graves  are  always  close  together,  but  there  is  no  appa- 
rent order  in  their  position  and  direction.  I  ooonted  from  20  Co 
100  graves  in  different  burying-grounds. 

3.  Children  seem  to  have  been  buried  in  separate  ground. 

4.  All  the  burying*places  are  situated  <m  some  elevation,  slight 
as  it  may  be.  The  bluffs,  forming  there  a  continuous  chain  of 
little  cones,  were,  therefore,  preferred  for  that  purpose. 

5.  In  the  graves,  that  have  been  the  least  disturbed,  the  skele- 
ton is  found  stretched  out  at  its  natural  length,  and  lying  on  the 
back.  Being  aware  of  the  customary  sitting  posture  in  Indian 
graves,  I  was  anxious  to  ascertain  this  point;  but,  having  found 
die  bodies  constantly  in  the  same  position,  I  entertain  no  doubt  of 
the  correctness  of  my  present  statement.  The  ornaments  and  in- 
struments are  generally  found  on  both  sides  of  the  head ;  some* 
times  in  the  bands,  or  between  the  feet 

6.  The  only  weapons  found  in  these  graves  are  pmnted  flintSt 
tomahawks  of  stone,  instruments  made  of  animal  bones,  etc. ;  but 
never  yet  have  metallic  weapons,  or  instruments,  been  discovered 
in  them. 

7.  The  pottery,  found  in  them,  shows  more  ezpertness  in  that 
art  than  the  present  Indians  possess. 

8.  The  marine  shells,  found  in  some  of  the  gravesi  prove  di- 
rect, or  indirect,  connection  with  the  sea-coast. 

9.  Of  skulls,  which  I  considered  the  most  valuable  part  of  my 
discoveriea,  I  got  but  four  well  preserved  ones,  which  I  presented 
to  the  late  Dr.  Morton,  of  Philadelphia,  for  his  craniological 
cabinet.  All  of  them  bear  the  unmistakable  signs  of  the  American 
race,  to- wit:  the  broad  massive  lower  jaw,  high  cheek-bones,  sa- 
lient nose,  full  superciliary  ridge,  low  forehead,  prominent  venez, 
and  flattened  occiput. 

10.  The  American  race  has  been  divkled  into  two  great  fami- 
lies, the  ToUecan  family,  and  the  American  family  proper.  The 
skulls  of  the  Toltecan  family  are  characterised  by  greater  round- 
ness and  smaliness,  by  a  decided  truncation  of  the  occiput,  and  by 
an  apparent  irregularity  in  both  sides  of  the  skulL    This  irregu- 
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circular,  or  very  (Sightly  elliptical,  facet,  striated  in  radii  for  tv« 
ticulating  with  the  column.  This  perforation  is  very  minute ;  its 
form  voknown. 

The  radial  pieces  are  thick,  and  about  one-fourth  wider  than 
long.  Their  lateral  margins  diverge  slightly  from  below  upwards ; 
the  superior  edges  are  deeply  excavated  about  two-thirds  the 
width  of  the  pieces,  to  accommodate  the  two  first  brachials,  and 
on  either  side  of  the  excavations  is  a  short,  oblique,  straight  edge, 
on  which  rests  an  inferior  oblique  edge  of  an  interradiai.  The 
basal  edges  of  four  of  the  pieces  are  straight ;  the  fifth  is  very 
obtusely  angulated  below.  The  radial  pieces  are  all  very  tumid 
just  below  the  excavations  for  the  brachials. 

The  interradiai  pieces,  four  in  number,  alternate  with  the  ra« 
dials.  They  are  small,  a  little  elongated,  hexagonal  (?)  and  very 
slightly  concave. 

The  brachial  pieces  are  so  badly  weathered  that  their  charac- 
ters are  not  to  be  made  out.  We  only  see  plainly  that  there  are 
two  resting  in  the  excavated  upper  edge  of  each  radial  piece. 

The  anal  plate,  which  rests  on  the" base,  is  tumid  above,  elon- 
gated, hexagonal,  widest  in  the  middle,  and  extends  above  the 
radial  pieces.     The  other  anal  pieces  are  unknown. 

Column  «nd  vault  unknown. 

Dimensions, — Height  of  calyx,  4i  lines;  greatest  width  of 
same,  6  lines ;  height  of  base,  li  lines ;  its  great  diameter,  4i 
lines;  smallest  diameter, 3|  lines;  height  of  radial  pieces, 3 lines; 
width,  3i  to  3i  lines;  height  of  anal  piece,  3^  lines;  greatest 
width,  about  3  lines. 

This  Dichocrinus  is  closely  related  to  D.  comigerus,  from  which 
it  may  be  distinguished  by  the  greater  proportional  width  of  its 
calyx,  its  prominent  six-lobed  outline  when  seen  from  below,  and 
the  greater  tumidity  and  width  of  its  radial  pieces.  The  base  is, 
also,  less  elongated  in  a  transverse  direction. 

Formation  and  locality. — We  possess  but  a  single  specimen  of 
the  species,  the  petrifying  material  of  which  is  silex.  It  was  ob- 
tained from  the  Archimedes  Limestone,  at  Russellville,  Kentucky, 
where  it  was  found  associated  with  Peniremites  fiorealis  and 
other  fossils  characteristic  of  that  formation. 

DlOHOORINUS    SIMPLEX.       (iS^Um.) 
PI  L    Fig,  i,  a,  b. 

The  calyx  of  this  little  Dichocrinus  is  bead-shaped,  or  cylindri- 
oo-ellipticsu,  its  length  and  breadth  about  equal,  and  the  plates 
rather  thin  and  smooth  (?) 

The  base  is  semi-globose,  and  forms  about  two-thirds  the  entire 
height  of  the  calyx.  The  pieces  of  which  it  is  composed  are 
much  thicker  below  than  above.  The  facet  for  articulating  with 
•the  last  joint  of  the  column  is  small,  circular,  and  lies  in  a  deep 
cavity  which  is  a  litde  wider  than  the  facet. 

The  radial  pieces  are  higher  than  wide,  evenly  convex,  and 
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Vlil.  Description  of  new  Fossil  Crinoidea /row  the  Pa-- 
Iseozoic  Rocks  cf  the  Western  and  Southern  portions  cf 
Ae  United  States.    By  B.  F,  Shumard,  M.D. 

Genus  Dighoobinus. 

The  formula  of  the  genus  Dichocrinus  of  Munster,  ^ls  giveu 
by  De  Koninck  and  Le  Hon,*  is  as  follows: 

Basal    pieces,  2. 

Radial        "      4,  of  which  one  is  large  X^- 
.    Interradial  *'  unknown. 

Anal  **      1  known,  very  large,  reposing  on  the  base. 

Arms,  10. 

The  anatomical  structure  of  a  very  perfect  specimen  of  this  ge- 
nus, which  we  are  about  to  describe,  corresponds  only  in  part 
with  the  above  formula.  In  our  fossil  we  find  a  base  of  two  pie* 
ces,  supporting  a  circle  of  five  large  radials,  and  one  large  anal 
piece,  as  in  all  the  known  species  of  the  genus.  The  radials, 
however,  are  not  repeated,  but  each  one  immediately  gives  rise 
to  two  brachial  pieces,  which  are  pentagonal,  and  in  turn  sup* 
port,  each,  two  simple  arms;  so  that  the  number  of  the  latter 
amounts  to  twenty.  The  Messrs.  Austin,  who,  up  to  this  time, 
have  figured  the  most  perfect  example  of  the  genus,  represent 
the  number  of  radial  pieces  to  be  twenty,  i.  e.,  five  repeated  four 
times,  f 

In  Dichocrinus  ova/t^,  described  by  Dr.  Owen  and  the  author 
of  this  paper,  there  appear  to  be  but  ten,  i.  e.,  five  repeated 
twice  ;f  while  in  D,  cornigerus  and  D.  seX'lobcUus,  now  described 
for  the  first  time,  the  whole  number  of  radials  is  only  five.  It 
appears,  therefore,  that  the  number  of  these  pieces  is  not  uni- 
form in  the  different  species. 

The  number  of  arms  is,  also,  variable.  Thus,  in  D,  fusiformis 
^JttMtin)  they  amount  to  ten;  in  D.  cornigerus  {new  sp.)  there 
are,  as  already  stated,  twenty;  and  I  have  in  my  possession  a 
leaden  cast  of  an  undescribed  species,  the  original  of  which  is  in 
the  cabinet  of  Mr.  S.  S.  Lyon,  of  Jefiersonville,  Ind.,  that  also 
exhibits  very  plainly  the  same  number. 

All  the  American  species  of  Dichocrinus  appertain,  exclusive* 
ly,  to  the  Mountain  Limestone  or  inferior  division  of  the  Carbo* 
niferous  System.  I  am,  at  present,  acquainted  with  eight  well 
marked  species  of  this  genus,  from  strata  of  the  Western  and 
Southern  States.  Of  these,  two  are  from  the  Encrinital  Lime* 
stone ;  all  the  others  are  from  the  Archimedes  Limestone,  as  lim- 

*  Recherchei  iur  le»  Crinoidet  du  Terrain  Carbonifere  de  la  Belgique. 

j-  Honognph  on  FoKil  Criooidea. 

t  Descrip  ioD8  of  fifteen  new  spocief  of  Crinoidea^  etc.  Jour.  Acad.  Nat.  Soi.,  Pfai- 
lad.    New  Series.    VoLI. 
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circubr,  or  very  (Sightly  elliptical,  facet,  striaited  in  radii  for  tv* 
ticulating  with  the  column.  This  perforation  is  very  minute ;  its 
form  voknown. 

The  radial  pieces  are  thick,  and  about  one-fourth  wider  than 
long.  Their  lateral  margins  diverge  slightly  from  below  upwards ; 
the  superior  edges  are  deeply  excavated  about  two-thirds  the 
width  of  the  pieces,  to  accommodate  the  two  first  brachials,  and 
on  either  side  of  the  excavations  is  a  short,  oblique,  straight  edge, 
on  which  rests  an  inferior  oblique  edge  of  an  interradial.  The 
basal  edges  of  four  of  the  pieces  are  straight ;  the  fifth  is  very 
obtusely  angulated  below.  The  radial  pieces  are  all  very  tumid 
just  below  the  excavations  for  the  brachials. 

The  interradial  pieces^  four  in  number,  alternate  with  the  ra« 
dials.  They  are  small,  a  little  elongated,  hexagonal  (?)  and  very 
slightly  concave. 

The  brachial  pieces  are  so  badly  weathered  that  their  charac- 
ters are  not  to  be  made  out.  We  only  see  plainly  that  there  are 
two  resting  in  the  excavated  upper  edge  of  each  radial  piece. 

The  anal  plaie^  which  rests  on  the  "base,  is  tumid  above,  elon- 
gated, hexagonal,  widest  in  the  middle,  and  extends  above  the 
radial  pieces.    The  other  anal  pieces  are  unknown. 

Column  and  vault  unknown. 

Dimensions. — Height  of  calyx,  4i  lines;  greatest  width  of 
same,  6  lines;  height  of  base,  li  lines;  its  great  diameter,  4i 
lines ;  smallest  diameter,  d|  lines ;  height  of  radial  pieces, 3  lines; 
width,  di  to  3i  lines;  height  of  anal  piece,  3^  lines;  greatest 
width,  about  3  lines. 

This  Dichocrinus  is  closely  related  to  D.  comigerus^  from  which 
it  may  be  distinguished  by  the  greater  proportional  width  of  its 
calyx,  its  prominent  six-lobed  outline  when  seen  from  below,  and 
the  greater  tumidity  and  width  of  its  radial  pieces.  The  base  is, 
also,  less  elongated  in  a  transverse  direction. 

Formation  and  loccdiiy. — We  possess  but  a  single  specimen  of 
the  species,  the  petrifying  material  of  which  is  silex.  It  was  ob- 
tained from  the  Archimedes  Limestone,  at  Russellville,  Kentucky, 
where  it  was  found  associated  with  Peniremiies  florealis  and 
other  fossils  characteristic  of  that  formation. 

DlOHOCRINUS    SIMPLEX.       (^Shum.) 
PI  L    Fig,  i,  a,  b. 

The  calyx  of  this  little  Dichocrinus  is  bead-shaped,  or  cylindri- 
co-ellipticiu,  its  length  and  breadth  about  equal,  and  the  plates 
rather  thin  and  smooth  (?) 

The  base  is  semi-globose,  and  forms  about  two-thirds  the  entire 
height  of  the  calyx.  The  pieces  of  which  it  is  composed  are 
much  thicker  below  than  above.  The  facet  for  articulating  with 
'the  last  joint  of  the  column  is  small,  circular,  and  lies  in  a  deep 
cavity  which  is  a  little  wider  than  the  facet. 

The  radial  pieces  are  higher  than  wide,  evenly  convex,  and 
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The  ancd  pieces  consist  of  one  large  octagAial,  and  a  great 
many  small  polygonal  plates.  The  first,  which  is  the  largest  piece 
in  the  boJy,  is  higher  than  wide,  rests  directly  on  the  base,  and 
extends  above  the  summits  of  the  radial  plates.  The  lateral  bor- 
ders are  nearly  parallel,  and  the  superior  edges  bear  five  small 
plates,  which  support  several  ranges  of  nine  or  ten  plates,  very 
variable  in  form  and  size.  All  of  these  pieces  are  smooth,  and 
{^ne,  or  very  rfightly  convex. 

The  vault  is  composed  of  a  great  many  polygonal  pieces,  which 
are  very  variable  in  size :  some  of  them  are  flat,  or  slightly  con- 
vex, some  are  very  convex,  and  others  are  prolonged  into  promi- 
nent spines.  The  principal  piece  is  wedge-ahaped,  and  standi 
on  one  side  directly  above  the  anal  opening  from  which  it  is 
separated  by  three  or  four  rows  of  very  minute  pieces.  The 
vault,  as  a  whole,  is  somewhat  hemispherical,  higher  than  the  ca- 
lyx, and  much  flattened  on  the  anal  side.  It  is  divided  into  six 
longitudinal  lobes,  five  of  which  stand  directly  over  the  radial  pie- 
ces, and  the  sixth  over  the  large  anal  piece.  The  former  are 
quite  prominent,  and  are  separated  from  each  other  by  deep,  lon- 
gitudinal furrows;  but  the  anal  lobe  is  slightly  prominent,  and  the 
furrows  on  either  side  very  shallow. 

The  proboscis  is  lateral,  and  situated  on  the  anal  side ;  but,  un- 
fortunately, the  specimen  is  fractured  at  this  part,  so  that  its  posi- 
tion is  merely  indicated  by  an  aperture,  surrounded  by  many  little 
polygonal  plates. 

Arms. — The  number  of  arms,  as  above  stated,  is  twenty,  but 
only  one  or  two  of  the  first  joints  are  preserved  in  the  specimen. 
They  are  divided  into  fours  by  intervals  about  once  and  a  half 
times  the  width  of  the  first  arm  joints,  excepting  that  on  the  anal 
side,  which  has  a  width  equal  to  about  six  of  these  joints. 

Column. — ^A  single  plate  of  the  column  still  adheres  to  the  base 
in  the  specimen  figured,  and  this  not  perfect.  It  is  very  small, 
apparently  circular,  and  its  articular  face  striated  on  the  margin. 

Dimensions. — Height  of  body,  7  lines;  greatest  width,  at  junc- 
tion of  calyx  and  vault,  5i  lines;  height  of  calyx,  3  lines;  height 
of  base,  about  1  line;  great  diameter  of  same,  nearly  4  lines; 
short  diameter  of  same,  3  lines ;  height  of  radial  pieces,  2)  lines; 
height  of  large  anal  piece,  3  lines. 

DiOHOCRINUS   SEX-LOBATUS.       {Shum,) 
PI,  L    Fig,  Z,  a,  b,  e. 

The  calyx  of  this  species  is  of  a  more  depressed  conical  form, 
and  the  plates  thicker,  and  more  tumid,  than  in  the  preceding 
species ;  viewed  from  beneath,  the  outline  is  very  distinctly  six- 
lobed. 

The  base  is  octagonal,  short,  convex,  a  little  extended   trans* 
versely,  and  composed  of  two  smooth,  pentagonal  pieces.    Below,* 
we  find  a  shallow  indentation  of  an  elliptical  form  occupying 
about  one-third  of  its  length,  at  the  bottom  of  which  is  a  minute 
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circubr,  or  very  iSightly  elliptical,  facet,  striated  in  radii  for  ay- 
ticulating  with  the  column.  This  perforation  is  very  minute ;  its 
form  anknown. 

The  radial  pieces  are  thick,  and  about  one-fourth  wider  than 
long.  Their  lateral  margins  diverge  slightly  from  below  upwards ; 
the  superior  edges  are  deeply  excavated  about  two-thirds  the 
width  of  the  pieces,  to  accommodate  the  two  first  brachials,  and 
on  either  side  of  the  excavations  is  a  short,  oblique,  straight  edge, 
on  which  rests  an  inferior  oblique  edge  of  an  interradial.  The 
basal  edges  of  four  of  the  pieces  are  straight ;  the  fifth  is  very 
obtusely  angulated  below.  The  radial  pieces  are  all  very  tumid 
just  below  the  excavations  for  the  brachials. 

The  interradial  pieces,  four  in  number,  alternate  with  the  ra- 
dials.  They  are  small,  a  little  elongated,  hexagonal  (?)  and  very 
slightly  concave. 

The  brachial  pieces  are  so  badly  weathered  that  their  charac* 
ters  are  not  to  be  made  out.  We  only  see  plainly  that  there  are 
two  resting  in  the  excavated  upper  edge  of  each  radial  piece. 

The  anod  plate,  which  rests  on  the-'base,  is  tumid  above,  elon- 
gated, hexagonal,  widest  in  the  middle,  and  extends  above  the 
radial  pieces.     The  other  anal  pieces  are  unknown. 

Ccdumn  «nd  vault  unknown. 

Dimensions. — Height  of  calyx,  4i  lines;  greatest  width  of 
same,  6  lines;  height  of  base,  H  lines;  its  great  diameter,  4i 
lines ;  smallest  diameter,  3|  lines ;  height  of  radial  pieces,  3  lines ; 
width,  3i  to  3i  lines;  height  of  anal  piece,  3i  lines;  greatest 
width,  about  3  lines. 

This  Dichocrinus  is  closely  related  to  D.  comigerus,  from  which 
it  may  be  distinguished  by  the  greater  proportional  width  of  its 
calyx,  its  prominent  six-Iobed  outline  when  seen  from  below,  and 
the  greater  tumidity  and  width  of  its  radial  pieces.  The  base  is, 
also,  less  elongated  in  a  transverse  direction. 

Formation  and  locality, — We  possess  but  a  single  specimen  of 
the  species,  the  petrifying  material  of  which  is  silex.  It  was  ob- 
tained from  the  Archimedes  Limestone,  at  Russellville,  Kentucky, 
where  it  was  found  associated  with  Peniremites  fiorealis  and 
other  fossils  characteristic  of  that  formation. 

DlOHOORINUS    SIMPLEX.       (iS^Um.) 
PU  L    Fig.  2,  a,  6. 

The  calyx  of  this  little  Dichocrinus  is  bead-shaped,  or  cylindri- 
co-ellipticsd,  its  length  and  breadth  about  equal,  and  the  plates 
rather  thin  and  smooth  (?) 

The  base  is  semi-globose,  and  forms  about  two-thirds  the  entire 
height  of  the  calyx.  The  pieces  of  which  it  is  composed  are 
much  thicker  below  than  above.  The  facet  for  articulating  with 
•the  last  joint  of  the  column  is  small,  circular,  and  lies  in  a  deep 
cavity  which  is  a  litde  wider  than  the  facet. 

The  radial  pieces  are  higher  than  wide,  evenly  convex,  and 
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widest  inferiorly.  Four  of  them  are  quadrangular,  their  inferior 
edges  rounded,  and  one  is  pentngonal  and  wider  (ban  the  other 
pieces.  In  fact,  all  the  radial  pieces  differ  from  each  other,  more 
or  ieas,  in  width. 

The  anal  piece  resting  on  the  base  ie  all  ibai  is  known.  It  pre- 
senis  nearly  the  same  form  and  dimensions  as  the  pentagonal  ra- 
dial piece. 

The  column,  arvis,  and  vanU,  are  unknown. 

DimenstOTis. — Height  of  calyx,  44  lines ;  height  of  base,  2  lines; 
diameter  of  same,  4  lines ;  width  of  ana)  piece  at  base,  2)  lines; 
do.  at  top,  li  lines. 

For  the  fine  specimen  of  this  species,  from  which  the  ahove  de- 
scription has  been  drawn,  I  am  indebted  10  my  friend,  Prof.  L. 
P.  Yandell,  of  Louisville,  Kentucky ,  whose  extensive  collection  of 
rare  American  Crinoids  contains  some  fine  examples  of  it.  They 
occur  in  ths  Archimedes  Limestone  eKhibiied  in  the  radroad  cut 
at  Spergen  Hill,  Clarke  County,  Indiana,  where  they  are  asso- 
ciated with  Pmiremites  fiorealis,  P.  latemiformis,  &ad  .^ctinocri' 
ntw  {Batocrinwg)  ieoaiiiaefylvs. 

The  ca I yic  entire  la  very  rarely  found,  as  the  plates  separate 
very  readily  at  the  Bulures,  but  single  plates  are  quite  common. 
I  have,  also,  found  the  basal  plates  of  this  species  at  St.  Mary's 
Landing,  Ste, 'Genevieve  County,  Missouri. 

AoTINOCItlNUB    MULTIRLDIATUS.       (5/lU1 
PI.  I.    Fig.  S. 

The  body  of  this  fine  species  is  of  medio 
form  sub  ovate. 

The  calyx  ia  aubconical,  with  its  sides  somewhat  ii 
plates  are  moderately  thin,  and  their  surface  elegantly  ornament- 
ed with  distinct  radiating  ribs,  which  commence  at,  or  near,  the 
middle  of  each  piece,  and,  crossing  the  sutures,  unite  with  others 
frcHD  the  adjacent  pieces,  in  such  a  manner  as  to  form  a  number 
of  nearly  equilateral  triangles  around  the  body,  the  principal  ones 
enclosing  one,  and  sometimes  (wo  smaller  triangles.  The  points 
of  the  large  triangles  aro  not  unfrequently  marked  with  a  small 
tubercle. 

The  bate  is  composed  of  three  nearly  equal  pieces,  which  form 
a  low  cup  with  rapidly  expanding  sides.  Beneath  is  an  obscurely 
hexagonal,  slightly  concave  space,  in  which  is  a  circular  facet, 
occupying  about  two-Gfths  the  width  of  the  base,  for  receiving  the 
last  joint  of  the  column.  The  central  opening  is  moderately  large, 
and  appears  to  be  pentalobate. 

The  1st  radial  pieces  are  large,  and  most  prominent  in-  their 
ceotres.  Three  of  them  are  hexagonal,  and  two  hepiagonal ; 
those  which  unite  with  the  first  anal  piece  have  a  length  and 
breadth  about  equal,  but  the  others  are  widest  transversely.  The 
greatest  width  of  the  pieces  ia  at  two-thirds  the  height.  The  ii>- 
ferior  lateral  edges  are  longer  than  the  superior  onesj  the  basal 
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edges  of  the  hexagonal  pieces  are  slightly  rounded ;  the  keptago« 
Bui  pieces  obtusely  angulated.  The  2d  radidU  are  hexagonal, 
and  about  one-third  the  size  of  the  Ist  radials.  The  %d  radials 
are  small,  short,  heptagonal,  and,  being  axillary  pieces,  support 
two  hrachiaU  which  are  short  and  hexagonal. 

The  interradial  pieces  amonnt  to  three  between  each  of  the  ra- 
dial rows.  The  first  is  hexagonal,  and  its  size  about  the  same  as 
the  2d  radial  pieces.  It  supports  two  smaller  pieces,  also  appa- 
rently hexagonal. 

»dnal  pieces. — ^The  first  is  large,  hexagonal,  a  little  elongated, 
and  reposes  upon  the  base.  This  supports  on  its  upper  edges 
two  small  hexagonal  pieces,  one  of  which  is  larger  than  the  other. 
The  form  of  the  succeeding  anal  pieces  can  not  be  determined. 

The  vaM,  compared  with  the  calyx,  is  very  low.  It  is  convex, 
and  composed  of  a  number  of  polygonal  plates,  often  marked  with 
small  tubercles,  or  short  ridges. 

The  proboscis  is  elongated^  situated  nearest  the  anal  side,  and 
tapers  gradually  as  it  leaves  the  vault.  A  fragment,  about  a  third 
of  an  inchin  lengih.  is  all  that  is  preserved  in  the  specimen. 

Arms. — Only  the  commencement  of  the  arms  is  exhibited. 
They  are  directed  a  little  upwards,  and  come  off  in  pairs ;  the 
pairs  being  separated  from  each  other  by  wide  intervals,  that  on 
the  anal  side  being  more  than  double  the  width  of  the  others. 

Dimensions. — Height  of  body  to  base  of  proboscis,  11  lines; 
transverse  diameter  at  base  of  free  arms,  about  10  lines;  length 
of  calyx  below  arms,  6i  lines;  height  of  base,li  lines;  diameter 
of  same,  5  lines. 

This  species  is  nearly  related  to  Aciinocrinus  concinnus  (nobis) ^ 
but  may  be  distinguished  by  its  smaller  size,  the  greater  height  of 
the  base,  and  its  more  elongated  calyx. 

Locality  and  formoHon. — I  found  this  handsome  species  of  Ac- 
tinocrinus  near  the  base  of  the  Archimedes  Limestone  (Mountain 
Limestone),  in  the  quarries  of  the  Mississippi  bluffs,  at  Quincy, 
Illinois.  It  occurs  there  with  Sjfnrifer  sirialus  (large  var.)  and 
Actinocrinus  (Dorycrinus)  Mississippicnsis  (Roem.)  Perfect 
specimens  of  the  body  are  rarely  found,  but  I  have  observed  de- 
tached plates  of  it  at  several  localities  in  Missouri  and  Iowa. 

Actinocrinus  Tandelli.     (Shum.) 

Bgn.,  AcmiooBiiiiTBS,  YandiU  ^  SAttm«rtf— Contributioiu  to  the  Geology  of  Eca- 

tucky,  p.  24.    F(g.  5,  a,  b. 

The  svmmii  of  this  magnificent  species  of  Actinocrinus  is  some* 
what  globose,  the  plates  thick  and  very  prominent  in  their  cen- 
tres, and  sometimes  granulated. 

The  caiyx  is  shorty  inverted  conical,  and  occupies  about  one- 
third  the  height  of  the  body. 

The  base  is  very  low,  wider  beneath  than  above,  and  its  inter- 
nal cavity  quite  shallow.  The  inferior  border  is  emarginate  at 
the  sutures,  which  divide  it  into  three  well-defined,  broad  lobes, 


which  are  marked  on  the  middle  of  the  under  surface  by  a  shal* 
low  groove,  forming  an  interrupted  circle  around  the  base.  The 
articular  surface  for  the  column  is  round,  crenulated  at  the  mar* 
gin,  and  occupies  about  one-half  the  width  of  the  base.  The  su* 
perior  edge  is  nine-angled,  six  of  the  angles  being  salient,  the 
others  retreating. 

The  1st  radial  pieces  are  transverse,  their  width  double  the 
height;  three  are  tiexagonal  and  two  heptagonal,  the  inferior 
edges  of  the  former  slightly  arched,  the  latter  obtusely  angulated. 
The  superior  edges  of  all  of  them  are  slightly  concave,  and  the 
upper  oblique  edges  rather  short.  The  surface  of  each  plate  is 
furnished  with  a  prominent  transverse  curved  ridge,  the  convex* 
ity  of  the  curve  being  usually  downwards.  These  ridges  are,  in 
some  specimens,  studded  with  several  granules.  The  2d  radials 
are  only  about  one-fourth  the  size  of  the  last,  transverse,  quad* 
rangular,  and  their  superior  and  inferior  edges  a  little  arched. 
The  Sd  radials  are  transverse,  irregularly  pentagonal,  sometimes 
hexagonal,  and  support  on  their  oblique  upper  edges  two  short  bra« 
chial  pieces.  These  are  pentagonal  and  hexagonal,  vary  much  in 
their  proportions,  and  the  superior  ones,  being  axillary  pieces,  sup- 
port a  double  series  of  brachials  of  the  2d  order,  which  are  very 
short  and  irregular.  The  number  of  brachial  pieces,  however,  is 
subject  to  irregularity,  as  in  the  specimen  represented  by  the  fig* 
ures  4  b  and  c.  In  this,  we  find  one  of  the  dd  radin  supporting 
only  a  single  brachial  piece  of  the  Ist  order,  instead  of  a  double 
pair,  as  in  the  others,  which  piece  is  axillary,  and  bears  on  its  up- 
per edge  a  double  row  of  brachials  of  the  2d  order.  A  similar 
irregularity  occurs,  also^  in  one  of  the  brachial  groups  of  the  2d 
order,  in  the  same  specimen. 

Inierradial  pieces, — Between  every  two  radial  rows,  we  have 
three,  and  sometimes  four,  interradials,  of  which  the  principal 
ones  have  a  length  and  breadth  about  equal,  and  are  usually  ten- 
sided,  but  sometimes  eleven-sided.  On  these  rest  two  smaller 
pieces,  very  irregular  in  form  and  size,  one  of  them  usually  much 
more  elongated  than  the  other. 

The  anal  pieces  amount  to  ten  or  eleven  in  number.  The  first 
is  hexagonal,  rests  on  the  base,  and  is  a  little  higher  and  nar- 
rower than  the  others.  On  its  superior  edge  rests  a  slightly  elon- 
gated hexagonal  piece,  on  either  side  of  which  is  a  polygonal 
piece,  the  three  being  of  nearly  the  same  size  and  smaller  than 
the  one  resting  on  the  base.  To  these  succeed  three  still  smaller 
pieces,  unequal  and  irregular,  which  in  turn  support  the  same 
number  of  elongated  pieces. 

The  vault  is  conical,  forms  about  two-thirds  the  height  of  the 
base,  and  consists  of  a  great  many  pieces,  mostly  hexagonal  and 
heptagonal.  They  are  rather  large,  increase  in  size  from  below 
upwards,  and  nearly  all  of  them  are  raised  in  their  centres,  and, 
in  some  specimens,  garnished  with  small  tubercles. 

The  proboscis  is  sub-central,  elongate-conical,  and  from  an  inch 
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to  an  inch  and  a  half  long.  I  have  in  my  collection  a  proboscis, 
apparently  belonging  to  this  species,  which  bifurcates  near  its 
middle,  and  presents  somewhat  the  form  of  the  letter  Y,  the  prongs 
being  about  half  an  inch  long. 

The  arms  come  off,  at  nearly  right  angles  to  the  axis  of  the 
body,  in  groups  of  four,  and  sometimes  five,  separated  by  distinct 
intervals. '  The  commencement  of  21  arms  is  to  be  seen  on  one 
of  the  specimens  figured,  and  22  on  the  other. 

The  column  is  unknown. 

Bimmsitms, — Height  of  body,  including  proboscis,  2|  inches ; 
do.  of  calyx,  i  inch ;  do.  of  base,  1  line ;  diameter  of  base,  6  lines; 
height  of  1st  radials,  2  lines;  width,  3i  lines. 

This  fine  species  was  figured,  in  1847^  by  Prof.  L.  P.  Yandell 
and  the  author  of  this  paper,  in  a  small  pamphlet,  entitled  **  Con- 
tributions to  the  Geology  of  Kentucky ;"  but  the  figures  were 
badly  executed,  and  unaccompanied  by  either  a  description  or 
name.  It  presents  the  anatomical  structure  of  that  group  of  the 
genus  Acitnocrinus  upon  which  S.  Casseday  has  founded  the 
genus  Batocrinus,  which  really  does  not  difier  from  Aetinocrinus 
of  Miller,  except  that  it  possesses  a  greater  number  of  anal  plates. 
In  Actino'iriacordadactylus^  the  typical  species  of  the  genus,  and 
in  those  species  figured  by  De  Koninck  and  Le  Hon,  we  find  only 
six  anal  pieces;  but  in  A,  Yanddli,  A,  (Baiocrinus)  icosidaciy' 
lv8,  and  seiAral  other  American  species  of  AcHnocrinus,  the 
number  is  increased,  and  varies  from  nine  to  eleven. 

Formation  and  localities. — It  occurs  at  Button  Mould  Knob,  7 
miles  south  of  Louisville,  Kentucky,  near  the  base  of  the  Carbo- 
niferous System,  in  blue  and  yellow  marly  clay,  associated  with 
Pfoductus  punctatuSf  Chonetes  Shumardiana^  Orthis  Michdini, 
Spirigera  Roissyii^  and  Cyathoxonia  cynodon,  I  have,  also, 
found  silicified  specimens  of  this  species,  occupying  the  same 
geological  position,  at  White*s  Creek  Springs,  a  few  miles  from 
Nashville,  Tennessee. 

The  species  is  named  in  compliment  to  my  friend.  Prof.  L..  P. 
Yandell,  of  Louisville,  Kentucky,  whose  valuable  cabinet  is  rich 
in  beautiful  examples  of  it. 

HOMOORINUS    FOLTDACTTLUS.       {Shwn.) 
PI.  L    Fig.  6,  a,  b, 

Syn.,  Ctathocrinitbs.   Christy's  " Letters  on  Geology,"  PI.  I,  No.  7,  &  PI,  3,  ^fo.  1. 

The  summit  of  this  species  is  conical,  the  plates  moderately 
thick,  smooth;  and  without  exterior  ornament. 

The  base  is  a  little  cup,  composed  of  five  small  pentas^onal  pie- 
ces, a  little  higher  than  wide.  »A  narrow,  flattened  band  sur- 
rounds the  exterior  border  of  each  plate,  within  which  the  surface 
is  tumid,  so  that  the  base,  when  viewed  from  below,  presents  a 
distinct  penlalobate  outline.  The  articular  facet  for  the  column 
is  pentagonal,  and  its  diameter  equal  to  about  three-fourths  the 
height  of  the  base. 
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The  sub-radial  pieces  are  somewhat  regularly  hexagonal,  a 
little  higher  than  wide,  larger  than  the  basal  pieces,  tumid,  and 
marked  above,  on  either  side,  by  a  broad,  obscure  ridge,  which 
crosses  the  sutures  to  unite  with  similar  ones  on  the  lower  part  of 
the  radial  plates. 

The  radial  plates  alternate  with  the  last,  and  amount  to  5  or  6^ 
in  each  row,  tne  whole  number  being  from  25  to  27.  The  1st 
radials  are  pentagonal,  about  one-third  wider  than  Jiigh,  and  their 
upper  edges  wide.  The  2d,  3d,  and  4th  radials  have  the  width  of 
the  1st  radials,  but  they  are  very  short,  slightly  convex,  and  quad- 
rangular ;  the  5th  is  pentagonal,  very  short,  and  supports  on  itsr 
upper  oblique  edges  two  rows  of  brachial  pieces^  of  which  there 
are  5  in  each  row,  4  of  them  being  quadrangular,  transverse,  and 
the  5th,  or  superior  one,  short  pentagonal.  This  last  is  an  axil- 
lary piece,  and  bears  on  its  upper  exterior  edge  a  slender  arm, 
consisting  of  a  number  of  small  quadrangular  pieces,  in  a  single 
series  extending  to  the  summit;  the  ray  reposing  on  the  inner 
edge  is  several  times  bifurcated. 

The  anal  pieces  amount  to  8  or  10  in  number.  The  1st,  which 
rests  on  the  base,  is  heptagonal,  with  side»  nearly  equal,  rather 
tumid,  and  somewhat  larger  than  the  sub-radial  pieces.  It  bears 
on  its  upper,  straight  edge  a  smaller  hexagonal  piece,  which  sup- 
ports two  pieces  of  unequal  size,  one  hexagonal,  the  other  elon- 
gate quadrangular  and  very  small.  These  again  are  succeeded 
by  several  smaller  pieces  which  are  variable  in  form. 

Arms. — The  number  of  ultimate  rays  is  from  40  to  50. 

Column, — A  small  fragment,  only,  of  the  column  is  known,, 
consisting  of  alternate,  moderately  thick  and  thin  joints,  the  supe- 
rior one  pentagonal,  the  other?- circular. 

Dimensions, — Height  of  calyx  below  the  free  arms,  4  lines ; 
diameter,  4  lines;  height  of  base,  l^  lines;  diameter,  2i  lines; 
height  of  sub-anal  pieces,  2  lines. 

I  have  referred  this  species  to  the  genus  Homocrinus,  founded 
by  Prof.  Hall  to  receive  some  Silurian  crinoids,  that  are  very 
nearly  related  to  Poteriocrinus  of  Miller.  It  was  first  discovered 
by  Prof.  David  Christy,  of  Oxford,  Ohio,  and  figured  by  him,  in 
1848,  in  his  "  Letters  on  Geology;"  but  no  specific  name  was  ap- 
plied to  it.  The  calyx  of  Homocrinus  polydaciylus  resembles  that 
of  H.  (Poieriocrinus)  gracilis^  Hall;  but  it  possesses  a  much 
greater  number  of  arms,  and  the  plates  of  which  they  are  compo- 
sed are  much  wider  and  shorter. 

Formation  and  localities, — It  occurs  very  abundantly  in  the 
vicinity  of  Richmond,  Indiana,  in  bluish-gray  limestone,  of  the 
age  of  the  Hudson  River  Group  of  the  New- York  System.  I 
owe  to  the  kind  attention  of  Mr.  Christy  a  remarkably  fine  slab 
from  this  locality,  which  contains  more  than  a  dozen  examples  of 
this  beautiful  encrinite.  I  found  a  single  specimen  of  it,  in  the 
same  geological  position^  at  Oxford,  Ohio* 
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PoTBRioosiirus  Missouri EKtn.     (I^umard.) 

Sjfiumyai.— Foteriocrinafl  lovgidacttlvs.  lb,,  Oeol.  Stirr.  of  Mifsonrl,  2  Rep.,  Part 
II.,  p.  188,  pi.  B,  fig.  5,  a--c.    [Son  Auttin  Crinoid,  pi.  11,  Jig,  3.) 

When  I  published  my  description  of  Poferiocrinus  iongidao 

SluSt  in  the  Missouri  Geological  Report,  I  overlooked  the  fact, 
at  Austin  had  described  and  figured  a  species  from  the  Carbo- 
niferous  Limestone  of  Cievedon  and  Somerset,  England,  under 
the  same  namei!  As  our  fossil  appears  to  be  quite  distinct  from 
the  European  species,  it  becomes  necessary  to  gi^e  it «  new  name« 
I  therefore  propose,  now,  to  designate  it  as  P,  Missowiensis. 

EXPLANATION  OF  PLATE  I. 

Sig.  1.  XhCBOCKTVUS  coRNiOERUs,  flpeoimeo  four  times  en  Urged* 
«.  Viev  of  tho  anterior  ^ide. 
b.  View  of  tho  aoai  8ide,  showing  the  large  anal  jdeoe  sitrmoanted  hj  the 

smaller  ones,  and  the  anal  opening. 
e.  Btsal  fiew. 

Fig.  2.  BiCHOCBisus  siVPLsx,  specimen  natural  dte. 

a.  View  of  the  aoal  side. 

b.  Bai>al  view. 

Fig.  3.  DiCBOCRiKUS  SBX-LOBATiTS,  Specimen  natural  sise. 

Fig*  4.  AcnsrncRTHVS  Yamdrlli,  specimens  of  the  nataral  sise,  from  Batton  Monld 
Knobt  near  Lou'sviile,  Kenjtucky. 

a.  Profile  view  of  an  individual,  with  the  proboscis  attached. 

b.  Basal  view  (jf  ac other  cxamiAd. 

e.  Strooture  <€  the  caljpz  of  same,  exhibiting  the  disposition  and  form  fH  the 
different  species.  '  A 

Fig.  5.  AcrniocRiNt/s  multibadiatus,  specimen  from  Qaicey,  Illinois,  Datuial  size, 
fig.  0.  Homo  rinus  roLTDACTTLUi. 

«.  Speoimon  irom  Kicbmoud,  Indiana,  naturiA  size,  partially  restored. 

b.  Anal  view  of  a  specimen  from  Oxford,  Ohio,  enlarged. 


IX.  Bekher  8r  Brother^s  •Artesian  Well.    By  A.  Litton, 
M.D.     {Plate  V.) 

Few  explorations  in  otir  city,  or  even  State,  excite  greater  in* 
terest,  and  furnish  stronger  evidence  of  individual  enterprise  and 
liberality,  than  the  Artesian  Well  at  the  Sugar  Refinery  of 
Messrs.  Belcher  &  Brother.  A  work  so  expensive,  that  has  pen- 
etratcd  the  crust  of  the  Earth  to  the  depth  of  2199  feet — that  was 
commenced  and  completed  at  the  expense,  not  of  Goverment,  but 
of  individuals — merits  some  notice,  and  deserves  that  greater  pub- 
licity should  be  given  to  the  records  of  the  Journal  of  its  boring. 

This  well  was  commenced  in  the  St.  Louis  Limestone,  which  is 
one  of  the  upper  members  of  the  Carboinferous  or  Mountain 
Limestone,  and  separated  from  the  superincumbent  Lower  Coal 
Series  by  a  Ferruginous  Sandstone,  at  a  point  about  520  feet 
above  the  level  of  the  sea.  It  was  originally  undertaken  merely 
with  the  intention  of  excavating  a  well,  into  which  it  was  hoped 
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dajpa  were  lost  in  making  necessary  repairs,  it  had  been  sunk  848 
feet  deeper,  making  its  total  depth  2199  feet  Since  August, 
1856,  the  first  456.feet  of  the  well  have  been  tubed  with  a  three 
inch  wrought-iron  pipe,  and,  at  the  time  of  inserting  this,  it  was 
found  that  the  water  would  rise  to  a  height  of  about  75  feet  above 
the  surface. 

Carburetted  hydrogen  was  first  perceived  in  passing  the  thin 
Shale  at  a  depth  of  457  feet,  and  was  found  to  increase  in  pene- 
trating the  soft  Shales  at  the  depth  of  650  feet  and  the  Red  Marl 
beneath,  to  augment  in  passing  the  Shale  at  the  depth  of  885,  and 
to  bs  evolved  most  abundantly  in  passing  the  Bituminous  Marl  at 
the  depth  of  950  feet.  This  stratum  of  Marl  was  found  to  be 
very  bituminous,  and  the  borings,  when  heated,  evolved  much  car- 
buretted hydrogen,  leaving  a  clay  colored  by  the  oxyde  of  iron. 
At  the  depth  of  1090  feet  the  quantity  of  gas  was  found  to  dimi- 
nish, and  this  diminution  continued  to  the  depth  of  1135  feet. 
At  the  depth  of  1183  feet  it  began  again  to  increase,  and  became 
still  more  abundant  at  the  depth  of  1222  feet  At  the  depth  of 
1270  feet  it  diminished  in  quantity ;  but,  at  5  feet  below,  it  began 
again  to  increase,  while  at  the  depth  of  1301  feet  its  quantity  was 
observed  to  diminish. 

Sulphuretted  hydrogen  was  first  observed  at  the  depth  of  1510 
feet,  and  the  water  was  then  found  to  be  strongly  impregnated 
with  it 

At  the  depth  of  610  feet  the  water  was  first  discovered  to  have 
a  saline  taste,  and  at  849  feet  this  property  was  found  to  be  more 
marked,  the  water  at  that  depth,  upon  evaporation,  leaving  a  resi- 
due of  li  percentage  of  solid  constituents.  At  the  depth  of  1015, 
the  quantity  of  these  was  found  increased  to  2}  per  cent  At 
1187  feet  the  percentage  of  salts  in  solution  was  found  to  have 
diminished,  1  9I>  of  water  on  evaporation  leaving  only  148  grms.; 
but  at  the  depth  of  1230  ft  the  percentage  was  found  to  be  about 
three. 

The  boring  was  effected  by  a  simple  wedge-shaped  drill,  the 
tise  of  which  varied  according  to  the  diameter  of  the  bore.  This 
drill  was  screwed  to  a  wrought-iron  bar,  30  feet  long,  and  about  2i 
inches  in  diameter,  the  total  weight  of  which  was  about  600  fts. 
To  the  bar  was  screwed  a  pair  of  slips  (Fig.  5  of  the  accompa- 
nying section),  by  which  arrangement  the  drilling  was  effected 
by  the  weight  of  the  bar  alone.  To  this  was  fastened  the  poles, 
«ach  about  80  feet  long  (with  male  and  female  screws),  made  of 
two  pieces  of  split  hickory  jointed  and  riveted  in  the  centre.  To 
the  last  poles  was  fastened  one  end  of  a  chain,  the  other  end  of 
which  was  attached  to  a  spring  beam  worked  by  a  steam  engine 
running  with  a  speed  of  about  80  revolutions  in  a  minute,  and  a 
stroko  of  14  inches.  The  boring  apparatus  was  constantly  turned 
by  hand  power,  and,  for  performing  all  the  work  conneaed  with 
the  boring,  the  labor  of  four  men  was,  in  general,  daily  required. 

finch  is  ihe  history  of  the  boring  of  the  well,  as  gaUiered  from 
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dttt  the  wmter  ot  the  MiMunppi,  dielut  eboot  800  feet,  wedl 
find  en  entranoe,  end  from  which  veeenroir  an  efaandent  eoinly  oC 
this  meet  neoeeeary  sabstance  might  be  obtained*  independoitlf 
of  the  City  Water- Works,  for  the  wants  ot  the  Beinery.  Ae* 
cordingly,  in  1848,  a  conical  ezcsvation  ^the  ^ppn  diameter  «C 
which  was  12  feet,  and  the  lower,  6  feet)  was  sunk  to  the  i^pk 
of  80  feet,  and  thoagh  water  was  obtained,  it  was  foood  to  be 
hard  in  its  properties,  resembling  mora  that  ot  the  wdb  than  of 
the  river,  and  unsuited  to  the  wants  of  the  RelBner^;  and  as  the 
height  to  which  it  rose  was  never  that  of  the  Mississippi,  it  is 
scarcely  probaUe  it  came  from  this  last  by  percolating  through  Hie 
interrening  stratum  of  limestone. 

In  the  spring  of  1849,  the  Artesian  Well  proper,  with  a  bore  of 
0  inches  in  diameter,  was  commenced,  and  was  proiecated  during 
eighteen  months  with  hand  power  odv;  but,  as  the  rode  was 
d^rty  and  hard  to  penetrate,  at  the  end  of  that  period,  onfy  S19. 
feet  of  rock  had  been  bored  through,  and  the  total  depth  of  the 
weD  was  then  349  feet 

In  September,  1860,  steam  power  was  first  employed,  and  usiA 
to  the  termination  of  the  work,  and  the  boring  was  prosecuted  mn* 
til  February  7th,  1851,  with  such  intermission  only  as  was  reqoi* 
site  for  unavoidable  repairs.  Though  42  da]fs  were  thus  kett 
during  these  five  months  SOS  feet  of  rock  were  pierced,  and  the 
total  depth  of  the  well  was  then  4S7  f  eeL  The  character  of  the 
atraia  passed  throuffb,  and  the  thicknese  of  eadi,  as  recorded  in 
the  Journal,  will  be  seen  by  reference  to  the  accnmpanjring 
section. 

From  February  7th,  1851,  to  September  29th,  1851,  the  work 
was  intermitted ;  but  at  the  latter  date  the  prosecution  of  the  work 
was  commenced  with  a  bore  of  3i  inches  in  diameter,  and  con- 
tinued until  March  22d,  18*52;  the  boring  being*  carried  on,  night 
and  day,  from  November  18th,  1851.  On  March  22d,  1852,  the 
well  had  been  sunk  to  the  depth  of  1351  feet,  and  durins^  this  pe- 
riod of  nearly  six  months  894  feet  had  been  penetrated.  From 
March  25th,  1852,  to  April  30th  of  the  same  year,  was  occupied 
in  widening  the  bore  of  the  first  80  feet  of  the  well  from  9  to  16 
inches  in  diameter;  which  accomplished,  a  large  pump  was  in- 
serted with  a  view  of  determining  the  quantity  of  water  then  fur- 
nished, but  the  results  of  the  experiment  proved  unsatisfactory. 

From  September  Ist,  1852,  some  weeks  were  employed  in 
widening  the  3i  inch  bore  of  the  well  to  a  diameter  of  54  inches, 
from  the  depth  of  457  feet  to  that  of  1050  feet,  in  order  to  in- 
sert a  four  inch  tube  of  150  feet  in  length,  to  prevent  the  caving 
in  of  the  shales  that  were  found  from  900  to  1050  feet,  which  had 
proved  a  source  of  great  trouble,  and  in  a  measure  had  prevented 
the  prosecution  of  the  work. 

On  January  6th,  1853,  the  prosecution  of  the  work  was  recom* 
menced  wiih  a  bore  of  3i  inches  in  diameter,  and  continued  up 
to  March  11th,  1854;  during  these  fourteen  months,  though  120 
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days  were  lost  in  making  necessary  repairs,  it  had  been  sunk  848 
feet  deeper,  making  its  total  depth  2199  feet  Since  August, 
1856,  the  first  456.feet  of  the  well  have  been  tubed  with  a  three 
inch  wrought-iron  pipe,  and,  at  the  time  of  inserting  this,  it  was 
found  that  the  water  would  rise  to  a  height  of  about  75  feet  above 
the  surface. 

Carburetted  hydrogen  was  first  perceived  in  passing  the  thin 
Shale  at  a  depth  of  457  feet,  and  was  found  to  increase  in  pene- 
trating the  soft  Shales  at  the  depth  of  650  feet  and  the  Red  Marl 
beneath,  to  augment  in  passing  the  Shale  at  the  depth  of  885,  and 
to  bs  evolved  most  abundantly  in  passing  the  Bituminous  Marl  at 
the  depth  of  950  feet.  This  stratum  of  Marl  was  found  to  be 
very  bituminous,  and  the  borings,  when  heated,  evolved  much  car- 
buretted hydrogen,  leaving  a  clay  colored  by  the  oxyde  of  iron. 
At  the  depth  of  1090  feet  the  quantity  of  gas  was  found  to  dimi- 
nish, and  this  diminution  continued  to  the  depth  of  1135  feet. 
At  the  depth  of  1183  feet  it  began  again  to  increase,  and  became 
still  more  abundant  at  the  depth  of  1222  feet.  At  the  depth  of 
1270  feet  it  diminished  in  quantity ;  but,  at  5  feet  below,  it  began 
again  to  increase,  while  at  the  depth  of  1301  feel  its  quantity  was 
observed  to  diminish. 

Sulphuretted  hydrogen  was  first  observed  at  the  depth  of  1510 
feet,  and  the  water  was  then  found  to  be  strongly  impregnated 
with  it 

At  the  depth  of  610  feet  the  water  was  first  discovered  to  have 
a  saline  taste,  and  at  849  feet  this  property  was  found  to  be  more 
marked,  the  water  at  that  depth,  upon  evaporation, leaving  a  resi- 
due of  li  percentage  of  solid  constituents.  At  the  depth  of  1015, 
the  quantity  of  these  was  found  increased  to  2i  per  cent  At 
1187  feet  the  percentage  of  salts  in  solution  was  found  to  have 
diminished,  1  &  of  water  on  evaporation  leaving  only  148  grms.; 
but  at  the  depth  of  1230  ft  the  percentage  was  found  to  be  about 
three. 

The  boring  was  effected  by  a  simple  wedge-shaped  drill,  the 
size  of  which  varied  according  to  the  diameter  of  the  bore.  This 
drill  was  screwed  to  a  wrought-iron  bar,  30  feet  long,  and  about  2i 
inches  in  diameter,  the  total  weight  of  which  was  about  600  Sbs. 
To  the  bar  was  screwed  a  pair  of  slips  (Fig.  5  of  the  accompa- 
nying section),  by  which  arrangement  the  drilling  was  effected 
by  the  weight  of  the  bar  alone.  To  this  was  fastened  the  poles, 
each  about  30  feet  long  (with  male  and  female  screws),  made  of 
Iwo  pieces  of  split  hickory  jointed  and  riveted  in  the  centre.  To 
the  last  pdes  was  fastened  one  end  of  a  chain,  the  other  end  of 
which  was  attached  to  a  spring  beam  worked  by  a  steam  engine 
running  with  a  speed  of  about  80  revolutions  in  a  minute,  and  a 
stroke  of  14  inches.  The  boring  apparatus  was  constantly  turned 
by  hand  power,  and,  for  performing  all  the  work  connected  with 
ii»  boring,  the  labor  of  four  men  was,  in  general,  daily  required. 

JSttch  is  ihe  history  of  the  boring  of  the  well,  as  gathered  from 


UTTOK — ^ARTESIAlf  WELL.  88 

tbe  Joomal  of  daily  work  kept  by  Mr.  Louis  Hdm,  and  from 
flome  additional  notes  furnished  by  bim.  It  was  properly  com- 
menced in  the  spring  of  1849,  and  the  present  depth  was  reached 
€11  the  12th  of  March,  1854,  about  five  years  after  the  commence- 
ment of  the  work.  During  these  five  years  the  work  was,  at  pe- 
riods, intermitted  for  months,  so  that  the  time  actually  employed 
was  only  33  months,  during  which,  it  was  sunk  to  the  depth  of 
2199  feet,  at  a  cost  of  not  less  than  $10,000.  The  depth  of  the 
Artesian  Well,  at  Grenelle,  is  1797,  which  required  about  eight 
years  for  completion,  and  cost  over  $30,000. 

Though  it  be  difficult  to  determine,  from  the  borings,  with  ab- 
solute certainty,  the  geological  position  of  the  different  strata  pene- 
trated, we  think  there  is  but  little  doubt,  that  the  Red  Marls  and 
Shales,  penetrated  at  the  depth  of  650  feet,  are  the  same  as  those 
exposed  i  of  a  mile  west  of  the  Sulphur  Spring,  on  the  Pacific 
Railroad,  and  which  are  classed  as  Chemung  in  the  Geological 
Report  of  Missouri ;  and  that  the  soft  white  sandstone,  penetrated 
at  the  depth  of  1505  feet,  is  the  Saccharoid  Sandstone.  Taking 
these  points  as  established,  the  strata  have  been  geologically  clas- 
sified as  represented  on  the  section  by  Dr.  B.  F.  Shumard,  who 
has  had  opportunities,  during  his  connection  with  the  State  Geo- 
logical Survey,  of  becoming  familiar,  by  personal  observations, 
with  nearly  all  the  strata  represented. 

The  observations  made  during  the  sinking  of  the  well  showed 
that  the  main  supply  of  water  was  obtained  in  the  soft  white  sand- 
atone  at  the  depth  of  1515  feet ;  and  from  experiments  since  made 
by  Mr.  Holm,  by  passing  a  tube  to  the  depth  at  which  the  main 
supply  of  water  was  obtained,  he  thinks  there  is  no  water  which 
rises  to  the  surface  from  the  strata  below  this  sandstone.  This 
Saccharoid  Sandstone  is  very  porous,  and  is  exposed  in  the  coun- 
ties to  the  west  and  south  of  St.  Louis,  at  which  points  the  general 
dip  of  the  rocks  is  to  the  east  and  north.  It  is  then,  in  all  proba- 
bility, the  water-bearing  stratum,  in  which  is  accumulated  that 
portion  of  the  water  deposited  from  the  atmosphere  in  the  form 
of  rain  and  snow,  and  not  carried  ofT  in  streams  and  rivers,  nor 
appropriated  to  the  nourishment  of  vegetables,  nor  returned  to  the 
atmosphere  by  evaporation.  This  portion  of  the  unappropriated 
water,  sinking  into  the  exposed  edges  of  the  Saccharoid  Sand- 
stone, and  the  permeable  strata  above,  finds  a  ready  passage 
beneath  the  rocks  on  which  St.  Louis  stands.  Though  these  ex- 
posures are  geographically  higher  than  St.  Louis,  the  water  is  in- 
capable of  percolating  through  the  impermeable  strata  of  shales, 
and  rising,  in  obedience  to  the  laws  of  hydrostatic  pressure,  to  the 
game  height  as  its  source.  When,  however,  these  impermeable 
shales  are  pierced,  as  at  the  Artesian  Well,  then  the  accumulated 
water  can  escape,  and  will  ascend  to  the  same  height  as  the  level 
of  the  fluid  in  the  water-bearing  stratum,  which,  according  to  Mr. 
Holm's  experiment  at  the  Artesian  Well,  must  be  some  75  feet 
above  the  ground  on  which  the  Refinery  stands.     It  would  be  in- 
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days  were  lost  in  makiDg  necessary  repairs,  it  had  been  sunk  848 
feet  deeper,  making  its  total  depth  2199  feet  Since  August, 
1856,  the  first  456.feet  of  the  well  have  been  tubed  with  a  three 
inch  wrought-iron  pipe,  and,  at  the  time  of  inserting  this,  it  was 
found  that  the  water  would  rise  to  a  height  of  about  75  feet  above 
the  surface. 

Carburetted  hydrogen  was  first  perceived  in  passing  the  thin 
Shale  at  a  depth  of  457  feet,  and  was  found  to  increase  in  pene- 
trating the  soft  Shales  at  the  depth  of  650  feet  and  the  Red  Marl 
beneath,  to  augment  in  passing  the  Shale  at  the  depth  of  885,  and 
to  bs  evolved  most  abundantly  in  passing  the  Bituminous  Marl  at 
the  depth  of  950  feet.  This  stratum  of  Marl  was  found  to  be 
very  bituminous,  and  the  borings,  when  heated,  evolved  much  car- 
buretted hydrogen,  leaving  a  clay  colored  by  the  oxyde  of  iron. 
At  the  depth  of  1090  feet  the  quantity  of  gas  was  found  to  dimi- 
nish, and  this  diminution  continued  to  the  depth  of  1135  feet. 
At  the  depth  of  1183  feet  it  began  again  to  increase,  and  became 
still  more  abundant  at  the  depth  of  1222  feet*  At  the  depth  of 
1270  feet  it  diminished  in  quantity ;  but,  at  5  feet  below,  it  began 
again  to  increase,  while  at  the  depth  of  1301  feel  its  quantity  was 
observed  to  diminish. 

Sulphuretted  hydrogen  was  first  observed  at  the  depth  of  1510 
feet,  and  the  water  was  then  found  to  be  strongly  impregnated 
with  it 

At  the  depth  of  610  feet  the  water  was  first  discovered  to  have 
a  saline  taste,  and  at  849  feet  this  property  was  found  to  be  more 
marked,  the  water  at  that  depth,  upon  evaporation,  loading  a  resi- 
due of  li  percentage  of  solid  constituents.  At  the  depth  of  1015, 
the  quantity  of  these  was  found  increased  to  2i  per  cent  At 
1187  feet  the  percentage  of  salts  in  solution  was  found  to  have 
diminished,  1  &  of  water  on  evaporation  leaving  only  148  grms.; 
but  at  the  depth  of  1230  ft  the  percentage  was  found  to  be  about 
three. 

The  boring  was  efieoted  by  a  simple  wedge-shaped  drill,  the 
size  of  which  varied  according  to  the  diameter  of  the  bore.  This 
drill  was  screwed  to  a  wrought-iron  bar,  30  feet  long,  and  about  2i 
inches  in  diameter,  the  total  weight  of  which  was  about  600  Sbs. 
To  the  bar  was  screwed  a  pair  of  slips  (Fig.  5  of  the  accompa- 
nying section),  by  which  arrangement  the  drilling  was  effected 
by  the  weight  of  the  bar  alone.  To  this  was  fastened  the  poles, 
each  about  30  feet  long  (with  male  and  female  screws),  made  of 
Iwo  pieces  of  split  hickory  jointed  and  riveted  in  the  centre.  To 
the  last  pdes  was  fastened  one  end  of  a  chain,  the  other  end  of 
which  was  attached  to  a  spring  beam  worked  by  a  steam  engine 
running  with  a  speed  of  about  80  revolutions  in  a  minute,  and  a 
stroke  of  14  inches.  The  boring  apparatus  was  constantly  turned 
by  hand  power,  and,  for  performing  all  the  work  connected  with 
the  boring,  the  labor  of  four  men  was,  in  general,  daily  required. 

JSttch  is  xhe  history  of  the  boring  of  the  well,  as  gathered  from 
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die  Joamal  of  daily  work  kept  by  Mr.  Louis  Hdm,  and  from 
some  additioniad  notes  furnished  by  bim.  It  was  properly  com- 
menced in  the  spring  of  1849,  and  the  present  depth  was  reached 
on  the  12th  of  March,  1854,  about  five  years  after  the  commence- 
ment of  the  work.  During  these  five  years  the  work  was,  at  pe- 
riods, intermitted  for  months,  so  that  the  time  actually  employed 
was  only  33  months,  during  which,  it  was  sunk  to  the  depth  of 
2199  feet,  at  a  cost  of  not  less  than  $10,000.  The  depth  of  the 
Artesian  Well,  at  Grenelle,  is  1797,  which  required  about  eight 
years  for  completion,  and  cost  over  $30,000. 

Though  it  be  difficult  to  determine,  from  the  borings,  with  ab- 
solute certainty,  the  geological  position  of  the  different  strata  pene- 
trated, we  think  there  is  but  little  doubt,  that  the  Red  Marls  and 
Shales,  penetrated  at  the  depth  of  650  feet,  are  the  same  as  those 
exposed  i  of  a  mile  west  of  the  Sulphur  Spring,  on  the  Pacific 
Railroad,  and  which  are  classed  as  Chemung  in  the  Geological 
Report  of  Missouri ;  and  that  the  soft  white  sandstone,  penetrated 
at  the  depth  of  1505  feet,  is  the  Saccharoid  Sandstone.  Taking 
these  points  as  established,  the  strata  have  been  geologically  clas- 
sified as  represented  on  the  section  by  Dr.  R  F.  Shumard,  who 
has  had  opportunities,  during  his  connection  with  the  State  Geo- 
logical Survey,  of  becoming  familiar,  by  personal  observations, 
with  nearly  all  the  strata  represented. 

The  observations  made  during  the  sinking  of  the  well  showed 
that  the  main  supply  of  water  was  obtained  in  the  soft  white  sand- 
stone at  the  depth  of  1515  feet ;  and  from  experiments  since  made 
by  Mr.  Holm,  by  passing  a  tube  to  the  depth  at  which  the  main 
supply  of  water  was  obtained,  he  thinks  there  is  no  water  which 
rises  to  the  surface  from  the  strata  below  this  sandstone.  This 
Saccharoid  Sandstone  is  very  porous,  and  is  exposed  in  the  coun- 
ties to  the  west  and  south  of  St.  Louis,  at  which  points  the  general 
dip  of  the  rocks  is  to  the  east  and  north.  It  is  then,  in  all  proba- 
bility, the  water-bearing  stratum,  in  which  is  accumulated  that 
portion  of  the  water  deposited  from  the  atmosphere  in  the  form 
of  rain  and  snow,  and  not  carried  ofT  in  streams  and  rivers,  nor 
appropriated  to  the  nourishment  of  vegetables,  nor  returned  to  the 
atmosphere  by  evaporation.  This  portion  of  the  unappropriated 
water,  sinking  into  the  exposed  edges  of  the  Saccharoid  Sand- 
stone, and  the  permeable  strata  above,  finds  a  ready  passage 
beneath  the  rocks  on  which  St.  Louis  stands.  Though  these  ex- 
posures are  geographically  higher  than  St.  Louis,  the  water  is  in- 
capable of  percolating  through  the  impermeable  strata  of  shales, 
and  rising,  in  obedience  to  the  laws  of  hydrostatic  pressure,  to  the 
same  height  as  its  source.  When,  however,  these  impermeable 
shales  are  pierced,  as  at  the  Artesian  Well,  then  the  accumulated 
water  can  escape,  and  will  ascend  to  the  same  height  as  the  level 
of  the  fluid  in  the  water-bearing  stratum,  which,  according  to  Mr. 
Holm's  experiment  at  the  Artesian  Well,  must  be  some  75  feet 
above  the  ground  on  which  the  Refinery  stands.    It  would  be  in- 
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Dderminatian  of  total  toeight  of  solid  constituents. 

500  gnns.  of  the  water,  to  which  bad  been  added  1.981  grms. 
pure  Carbonate  of  Soda,  were  evaporated  in  a  platinum  capsule  of 
to  dryness,  and  heated  to  the  I6(f  C,  gave  for  total  weight  of 
solid  constituents  4.3955;  in  which  was  found  .0012  gramme  of 
Silica. 

Taking  the  mean  of  these  determinations,  we  deduced  that  the 
water  of  the  Artesian  Well  contains 

In  1000  p&rts.    In  1  lb.  Avoirdapois. 

Carbonate  of  Protoxide  of  Iron, 

Carbonate  of  Lime, 

Carbonate  of  Magnesia, 

Chloride  of  Calcium, 

Chloride  of  Magnesium, 

Sulphate  of  Lime, 

Chloride  of  Potassium, 

Chloride  of  Sodium, 

Silica, 

Sulphuretted  Hydrogen, 

Free  Carbonic  Acid, 

Total,  a721656    61.051592  grs. 

Direct  determination  of  solid  constit.,  8.7910        61.5370 

No  determinations  of  other  gaseous  constituents  than  the  Car- 
bonic Acid  and  Sulphuretted  Hydrogen  were  made,  for  the  want 
of  an  accurate  eudiometer. 


.0094 

.0658  grain. 

.1898 

1.3286 

.0182 

.1274 

.4964 

3.4748 

.6846 

4.7922 

.8156 

6.7092 

.1608 

1.1256 

6.2752 

43.8264 

.0024 

.0168 

.014056 

.098392 

.0552 

.3864 

Non. — ^Tbe  elevation  of  the  point,  at  which  the  well  wbb  oommenoed,  above  the 
level  of  the  tea,  waa  about  420  feet,  imtead  of  520  feet,  t»  stated  at  the  commenoo- 
inent  of  this  artide  (p.  80). 
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TRANSACTIONS 


ACADEMY  OF  SCIENCE  OF  ST.  LOUIS. 


JOUBSAT-    OF    PROCEEDINGS, 

Februur!/  i3,  1857. 

Vice  President,  Dr.  A,  Wisi.izesuh,  in  the  chair. 

A  letter  was  read  from  the  Hon.  Geo.  P.  MarHh,  of  Burling- 
ton, Vt.,  elected  a  Con-eBpoiiding  Member. 

Dr.  Geo,  G.  Shumard  presented  spccimena  of  coal  from  the 
Coal  Measures  near  Foil  Smitli,  in  Ark.iiii^as.  ^  Mo  remarked 
that  he  had  traced  the  rocks  of  tlie  Coal  Measures  from  Wawh- 
ington  Cot  in  that  State,  to  Fort  Belknap,  in  Texas ;  and  they 
had  been  fonnd  about  100  miles  further  southward.  In  the 
neighborhood  of  Fort  Smith,  the  stratum  of  coal  was,  in  some 

E laces,  eight  feet  in  thickness:  the  quality  was  good,  the  coal 
nming  and  coking  well. 

Spines  of  Crinoide,  a  Spirifer,  and  other  fossils  from  the  Coal 
Measures  in  Madison  Co.,  Ills.,  were  presented  by  Mr.  Edward 
Holden;  also,  through  Dr.  Pollak,  two  boxes  of  minerals  and 
sheila  from  South  America,  by  C.  C.  Whittelse}',  Esq. 

Messra.  Wm.  Glasgow,  Jr.,  John  Halsall,  Wm.  H.  Belcher, 
F.  T.  L.  Boyle,  and  E.  S.  Lemoine,  M.D.,  were  elected  Asso- 
ciate Members. 


Mareh  9,  1857. 

Vice  President,  Dr.  A.  Wiei.izENUs,  in  the  cliair. 

Letters  were  read  from  I.  A.  Lapham,  Esq.,  of  Milwaukie, 
Wis,  and  from  Dr.  R.  B.  Fleming,  of  Mine  LaSIotte,  acknow- 
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Sup.  TJ.  S.  Coast  Survey,  severally  acknowledging  the  receipt 
of  the  Trans,  of  the  Academy. 

W.  G.  Binney,  Esq.,  Germantown,  Pa.,  W.  O.  Ayres,  M.D., 
San  Francisco,  Cal.,  Mr.  Richard  Dudding,  His.,  H.  Schcenich, 
MJO.,  St.  Charles,  Mo.,  and  Prof.  John  Locke,  Jr.,  were  elected 
Correspondents. 

Messrs.  Henry  Hitchcock,  P.  Holske,  and  J.  E.  Yore,  were 
elected  Associates. 


May  18,  1857. 
Vice  Pres.  Dr.  A.  Wislizektus  in  the  chair. 

Dr.  Gregory  presented  a  tusk  of  a  Walrus  and  a  Whale's 
tooth. 

Prof.  Edward  Daniels,  of  Madison,  Wis.,  Edward  H.  Beebe, 
Esq.,  of  Galena,  and  Willard  C.  Flagg,  Esq.,  of  Paddock's 
Grove,  Ills.,  were  elected  Correspondents;  and  Prof.  J.  M. 
Post,  Rev.  Wm.  H.  Woodward,  and  Messrs.  Caleb  Oliver  and 
James  G.  Soulard,  Associate  Members. 


cTtmtf  1,  1857. 
Dr.  C.  A.  PoPB  in  the  chair. 

Letters  were  read  from  the  Librarian  of  the  Univ.  of  Mich. ; 
from  the  N.  Orl.  Acad,  of  Nat.  Sci. ;  from  the  Franklin  Inst., 
Philad.;  from  the  Bos.  Soc.  of  Nat.  His.;  from  the  Elliot  Soc. 
of  Nat.  Hist.,  Charleston,  S.  C. ;  and  from  Prof.  S.  F.  Baird,  of 
the  Smith.  Inst., — severally  acknowledging  the  receipt  of  the 
Transactions  of  the  Academy. 

The  Corresponding  Secretary  laid  upon  the  table  the  N. 
Orleans  Med.  &  Surg.  Journal,  1857,  from  the  Editor;  the 
Proceed,  of  the  N.  Orleans  Acad,  of  Nat.  Sciences,  Vol.  I., 
No.  1  (2  copies) ;  the  Rep.  of  Sanitary  Com.  on  Epidemic  Yel- 
low Fever,  by  members  of  the  Acad.,  1853  (2  copies)  ;  Rep. 
on  Cteol.  Survey,  by  the  Academy;  Sketch  of  Gten.  Andrew 
Jackson,  by  Chas.  Gayarr^ ;  President's  Ann.  Address,  1856 ; 
and  a  paper  on  the  Ouachita  Coal  Fields  (2  copies),  from  the 
Academy. 

The  Committee  appointed  to  confer  with  Col.  A.  J.  Vaughan 
concerning  the  purcnase  of  his  interest  in  the  Hayden  Col- 
lection of  Nebraska  fossils,  reported,  that  they  had  concluded 
the  purchase  of  his  entire  interest,  being  one-fourth,  for  the 
very  moderate  sum  of  $400,  and  that  the  Academy  was  much 
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indebted  to  the  liberality  of  Messrs.  Georije  Pai-tridgo,  Win. 
H.  Smith,  and  G.  F.  Filk'V,  associate  members,  who  hiwl  sub- 
Bc^bcd,  each,  $100  toward  the  accumplishmeia  oftbnt  object. 
One-h^of  the  whole  collection  waa  now  in  tlie  posseesion  of 
tlie  Academy. 

The  thanks  of  the  Aeademy  were  voted  to  the  gentlemen 
named  for  their  vetr  liberal  contribution. 

Dr.  T.  C.  nilganl  w&e  nnthorized  to  procure,  at  the  expense 
of  the  Academy,  a  remarkable  foawl  fish,  that  hiul  k-en  found 
ill  the  Coal  Measures,  in  Illinois. 

I>r.  Hilgord  made  some  interesting  remarks  on  the  eorres- 
pondcnee  of  the  several  divisions  of  the  rertebratc  sknll  with 
the  vertebra,  in  respect  of  their  ports  or  processes,  illustrstlug 
his  observations  from  crania  of  various  animals. 

Rev.  John  Utg^nbotham,  of  Halifax,  K.  S.,  wati  elected  a 
Correspondent,  and  Messrs.  Wm.  H.  Vanderford,  Edward  Ila- 
ren,  Sen^  J.  S.  Post,  F.  A.  Meyer,  E.  Schrick,  and  E.  Iluemcr, 
MJ).,  were  elected  Associate  Members. 


The  President,  Dr.  B.  F.  Shcmard,  in  the  ehair. 

The  Jour,  of  the  Franklin  Inst.,  Philad.,  May,  1857,  waa 
received  from  the  Society  ;  and  a  copy  of  "  Med.  Statistics  of 
the  IT.  S.  Army,  1839-54"  was  presented  by  Dr.  McPheeters. 

Dr.  Pope  read  a  letter  from  the  Smithsonian  Institution, 
recommending  that  the  collection  of  specimens  in  Nat.  His- 
tory made  by  Capt.  John  Pope,  U.  S.  Corps  Top.  Eng.,  and 
by  letter  presented  to  the  Academy  at  a  former  meeting, 
should  be  arranged  and  labeled  at  the  Institution  before  be- 
ing forwarded  from  Washington,     Accepted. 

Specimens  wore  presented  as  follows :  a  collection  of  min- 
erals, by  Dr.  C.  A,  Pope,  who,  also,  deposited  in  the  Museum 
the  mioeralogical  and  geological  collection  of  the  late  George 
Collier;  a  limestone  slab,  showing  deep  casts  of  mud-cracks, 
found  underlying  a  stratum  of  sandstone,  on  the  line  of  the 
Pacific  Railroad,  byMr.  J.  Moss;  specimens  of  Cyathophyl- 
lum,  I'latyoat&ma,  Dalmania  tridentifera,  and  Rhynconma, 
from  the  Delthyris  Shaly  Limestone,  near  Birmingham,  Mo^ 
by  Mr.  Holden ;  and  crystals  of  unlphate  of  lime  from  Ells- 
worth, Ohio,  by  Mr.  W.  H.  Barris. 

Dr.  Shamard  stated,  that  he  had  examined,  in  Pulaski  Co., 
in  this  State,  remains  of  an  ancient  stone-wall  enclosure,  in 
the  form  of  a  parallelogram,  the  lines  running  East  and  West, 
and  North  and  South,  ouilt  of  loose  stones,  rising  some  two 
or  three  feet  above  tfie  general  level.    Within  the  enclosure 
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was  a  single  conical  pile  or  mound  of  stones.  It  was  situated 
on  an  isolated  hill,  near  the  junction  of  Osage  Fork  and  Gas- 
conade Rivers.  Some  ten  or  twelve  similar  mounds  of  stones 
were  observed  occupying  a  commanding  position  on  the  hills 
along  the  valley,  and  standing  some  300  feet  above  the  Gas- 
coni^e. 

Mr.  Holmes  observed,  that  similar  stone  mounds  were  men- 
tioned by  Messrs.  Squier  and  Davis  as  occurring  in  the  Scioto 
Valley,  12  miles  West  of  Chillicothe ;  also,  at  Somerset,  Ohio, 
and  6eaver  Creek,  in  Virginia.  In  some  places  the  stones 
were  vitrified  by  the  action  of  fire,  and  it  had  been  inferred, 
that  these  mounds  had  been  used  as  signal  stations  in  the  age 
of  the  mound-builders.  Such  mounds  were  distinguishable 
from  the  stone  heaps  of  modem  Indians,  covering  a  grave,  as 
observed  by  Col.  Fremont,  West  of  the  Rocky  Mountains,  and 
by  others,  East  of  the  Mississippi. 

Prof.  D.  S.  Sheldon,  of  Iowa  Coll.,  Davenport,  and  W.  H. 
Barris,  Esq.,  of  Iowa  City,  were  elected  Correspondents,  and 
the  Hon.  Samuel  Reber,  an  Associate  Member. 


Ju7ie  29,  1867. 
Vice  Pres.  Dr.  A.  Wislizenus  in  the  chair. 

The  Corresponding  Secretary  laid  upon  the  table  "  Report 
on  two  New  Species  of  N.  American  Helicida^,  by  John  H. 
Redfield,"  from  the  Author ;  the  "  College  Jour,  of  Med.  Sci- 
ence,'* Cin.,  Ohio,  1857,  from  the  Editor;  and  "Catalogue  of 
Human  Crania  in  the  Collection  of  the  Acad,  of  Nat.  Sciences, 
Philad.,  by  J.  A.  Meigs,  M.D.,  from  the  Author ;  and  the  Pro- 
ceed, of  the  Acad,  of  Nat.  Sci.,  Philad.,  March,  1857,  from  the 
Society. 

Numerous  mounted  and  preserved  specimens  of  mammals, 
birds,  reptiles,  and  fishes,  collected  on  the  Upper  Missouri  Riv- 
er by  the  taxidermist  sent  by  the  Academy  to  accompany  Mr. 
C.  P.  Chouteau,  on  the  annual  trip  of  the  Araer.  Fur  Ca's 
boats,  were  received  and  deposited  in  the  Museum.  The 
thanks  of  the  Academy  were  voted  to  Mr.  Chouteau. 

Dr.  T.  C.  Hilj^d  remarked,  on  the  skull  of  vertebrata,  that 
there  were,  besides  the  transverse  processes,  five  parts  in  each 
vertebral  ring ;  and  these  might  be  traced  in  Jive  correspond- 
ing divisions  of  the  skull.  The  skull  of  the  fish  was  best  adap- 
ted for  the  display  of  the  correspondencies  of  the  appendages 
(haemal  arches) ;  for  the  parts  were  more  disjointed,  and  were 
typical  of  the  general  plan.  The  temporal  l>ones  belonged  to 
the  lower  jaw  as  their  coxa,  but  were  inserted  into  the  cranial 
crevices.   There  were  five  pairs  of  ribs  in  the  fish  correspond- 
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ing  to  the  five  rertfbral  arches ;  iinil  tliere  wore  also  five  pairs 
of  extremities.  The  transverse  nrocegscs  of  each  part  could 
be  shown  in  the  base  of  the  skull.  He  gave  illustrtitioaa  Horn 
the  crania  of  different  fishes,  birds,  mammals,  and  Uie  infant 

A.  L.  McGregor,  M.D^  of  Chamois,  Mo,,  was  elected  a  Cor- 
respondent, ana  Messrs,  Thoma§  Allen  and  S.  A.  itanlett, 
AssodateB. 


Jidy  '27,  1857. 
Vice  Pres.  Dr.  Wislizesvb  in  the  chair. 

Tlie  follon-ing  works  were  received  from  Dr.  Bennett  Dow- 
ler,  of  New  Urleans:  N.  Orleans  Mud.  &  Surg.  Journal,  July, 
1857  ;  Tableaux  of  Yellow  Fever,  New  Orleans,  1853  ;  Geo- 
graphical, Commercial,  Geological,  and  Sanitary  Condition  of 
New  Orleans;  Experimental  Researches  hy  Bennett  Dow  lor; 
Progress  of  Diacovei-y  in  the  Nervous  System,  and  Med.  Eth- 
ics, 'ay  Bennett  Dowler ;  and  "D^couverte  de  rAmfiriqiie  par 
lea  Normands," 

Dr.  T,  C.  HilganJ  made  some  highly  interesting  remarks 
npon  the  Buhji'ct,  of  Systematic  Botany,  which  he  ilhistratod 
fiom.  botanical  specimens  in  numerous  famiUea  in  the  vege- 
table kingdom.  He  maintained,  that  a  connected  senes 
throughout,  from  the  lowest  to  the  highest  order,  might  be 
established, 

Messrs.  James  0.  Reid,  Herman  Ktenig,  J.  N.  Dubarry,  and 
Hon.  John  M.  Krum,  were  elected  Associate  Members. 


August  10,  1857. 
Dr.  E.  H.  Gekgory  in  the  chair. 

Letters  were  read  from  the  Lyceum  of  Nat.  Hist.,  N.  York, 
from  the  Amer.  Acad,  of  Arts  &  Sci,,  and  from  the  Albany 
Institute,  acknowlcdpng  the  receipt  of  the  Transactions  of 
the  Academy. 

The  Corresponding  Secretary  laid  npon  the  table  the  Me- 
moirs of  the  Amer.  Acad,  of  Arts  &  Sciences,  New  Ser.,  Vol. 
VIt  Part  I.,  and  the  Proceed,  of  the  Amer.  Acad,  of  Arts  Jk 
Sci,  Tola.  L,  II.  4  III.,  from  the  Academy;  Jour,  of  Frank- 
lin Inst.,  Philad,  July,  1857,  and  Discussion  on  Joints  of  Rail- 
ways, from  the  Society;  "Prodromus  Descriptionis  Anima- 
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liom  Evcrtebratorum,  quaa  in  Exped.  ad  Pacificum  Septen. 
observavit  et  descripsit,  W.  Stimpson,"  from  the  Author. 

Specimens  of  fossil  ferns,  fossil  wood,  and  coal,  from  the 
Coal  Measures  in  Jackson  Co.,  His.,  were  presented  by  Mr. 
Edw.  Holden ;  an  Indian  axe  of  specular  iron  ore,  and  a  quoit, 
found  in  Crawford  Co.,  Mo.,  by  Dr.  Williams ;  some  small 
fragments  of  himian  bones  taken  from  a  conical  stone  heap 
on  JPiney  Creek,  in  Pulaski  Co.,  Mo.,  by  Mr.  Watkins ;  and  a 
number  of  Indian  implements  from  the  southeastern  part  of 
the  State,  by  N.  Paschall,  Esq. 


Auffust  24,  1857. 
Vice  Pres.  Dr.  Wislizenus  in  the  chaii*. 

Dr.  Wislizenus  presented  a  fine  specimen  of  fossil  feni  from 
Chester,  His. 

Dr.  T.  C.  Hilgard  read  a  paper  on  "  The  Idea  of  Species." 
Referred  to  a  committee. 

Dr.  Berthold  Seeman,  of  London,  Eng.,  Thos.  W.  Blatch- 

ford,  M.D.,  of  Troy,  N.  Y.,  and  Dr. Williams,  of  Crawford 

Co.,  Mo.,  were  elected  Correspondents,  and  Mr.  Willard  F. 
Bliss,  an  Associate  Member. 


September  7,  1857. 
The  President,  Dr.  B.  F.  Shuhabb,  in  the  chair. 

Letters  were  read  from  Dr.  Berthold  Seeman,  Rev.  John 
Higginbotham,  and  Dr.  T.  W.  Blatchford,  acknowledging 
their  election  as  Correspondents. 

The  Smithsonian  Report  was  received  from  the  Institution, 
and  the  Jour,  of  the  Franklin  Inst.,  Vol.  LXIV.,  No.  380,  from 
the  Society. 

Presentations  were  made  of  a  beautiful  specimen  of  nitro- 
ammoniuret  of  copper  from  the  Stanton  Copper  Mines,  from 
Mr.  H.  W.  Leffingwell ;  a  Lizard,  from  Dr.  Shumard ;  and  two 
crania  of  Assiniboin  Indians,  from.  Dr.  John  Evans,  IT.  S.  Gc- 
ol<^zist. 

C.  C.  Whittelsey,  Esq.,  made  some  interesting  remarks 
upon  the  rocks  of  the  shores  of  the  St.  Lawrence,  and  pre- 
sented specimens  of  minerals  which  he  had  collected  there. 

Dr.  Shumard  stated  that  be  had  extended  an  invitation  in 
behalf  of  the  Academy  to  the  Amer.  Association  for  the  Adv. 
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of  ScieDce,  at  the  late  meeting  in  Montreul,  to  liolil  its  next 
meetiag  in  St.  Louie;  tbnt  it  hail  been  well  received,  and 
■night  be  accepted  another  year. 


September  21,  1857. 
The  President,  Dr.  B.  F.  Shlmabd,  in  the  chair. 

The  Correspontling  Set-retarj-  laid  upon  the  table  the  Pro- 
ceed, of  the  Bob.  Soc.  of  Nat.  Hist^  August,  1857,  from  the 
Society;  Catalogue  of  N.  Amer.  Mammals,  from  Prof.  S.  F. 
Baird ;  Jour,  of  the  Franklin  Inet.,  Philad.,  Vol.  LXIV,,  Ko. 
381,  from  the  Society;  Pi-oueed.  of  the  Elliot  Soc.  of  Natmal 
niat.,  Charleston,  S.  C,  1857,  from  the  Society. 

A  letter  waa  read  from  Prof.  D.  S.  Sheldon,  of  Iowa  Coll., 
Davenport,  accompanying  a  suite  of  shells  from  that  vicinity, 
and  requesting  an  eschange.  KeleiTed  to  the  Committee  on 
Malacology. 

Dr.  Prout  exlubited  a  specimea  of  abnormal  growth  in 
twelve  ean  of  corn  growing  in  the  place  of  one. 

Dr.  B.  F.  Shumard  read  a  paper  untitled  "Deaonptious  of 
Kew  Species  of  Blaetoidea  from  the  Palsozoio  ICocks  of  the 
Western  States  of  North  America;  with  Observations  on  the 
Stnictiiro  of  the  genus,  Pentre mites."  Referred  to  a  fora- 
mittee. 

The  President  read  some  extracts  from  a  letter  addressed 
to  him  by  Prof.  E.  Emmons,  of  Albany,  N.  Y.,  dated  the  15th 
September,  1857,  by  which  it  appeared,  that  Prof.  Heer,  of 
the  TJniv.  of  Zurich,  Switzerland,  had  examined  the  plants 
figured  in  the  Report  on  Geol.  of  N.  Carolina  (Part  II.),  and 
had  come  to  the  conclusion  that  not  a  single  plant,  either  of 
the  Richmond  Coal  Field,  or  of  the  N.  Carolina  deposits,  was 
Jnrassic,  or  Oolitic,  as  had  been  maintained  by  R<^r8,  Hall, 
Lyell,  and  others :  and  moreover,  that  several  of  tnem  were 
identical  with  those  of  the  Keuper,  in  the  vicinity  of  Stutt- 
gart (WOrtemburg).  Sir  Charles  Lyell,  having  examined  the 
whole  matter  anew,  relating  to  the  iige  of  the  Vir^nia  and  N. 
Carolina  Sandstones,  with  reference  to  the  reports  of  Prof. 
Emmons  and  the  views  of  Prof.  Heer,  had  been  induced  to 
change  his  opinion. 

The  following  are  some  of  the  changes  indicated  as  neces- 
sary to  be  made,  according  to  Prof.  Heer,  in  the  names  of  the 
plants  mentioned  in  Prof  Emmons'  North  Carolina  Report : 
Pecopterit  /alccUua  is  probably  Loccopteris  and  resembles 
i.  fferminam  (Geoff.)  His  Infra-Liussic  P.  CaroHnensis  is  re- 
lated to  €httb*ena  angustiloba  (Stemb.),  but  is.  distinguished 
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from  that  species  by  its  indusium  separating  into  more  than 
four  parts. 

Zfoccopteria  is  a  related  genus,  but  has  the  sporocarp  form- 
ed of  a  small  number  of  large  sporangia  placed  in  the  form  of 
a  star.  Prof.  Heer  calls  it  GhUhieria  CaroUnensis.  The  P. 
huUatus  of  Bunbury  is  P.  SttUtgartiensia  of  Brogniart,  is 
widely  spread  in  Europe,  and  belongs  to  the  Keuper.  Neu- 
ropteris  lineafolia  (Bunb.)  is  Cyclopteris,  related  to  C,  pa- 
chyrachis  (Geofl^  Pterozatnites  aecussatus  (Emmons)  is 
P,  longifoUum  (Bronn),  and  a  Pterophyttum  is  Pter.  longifo- 
Hum.  Pterozamites  is  niueh  like  Zamites  distans  (Sternb.), 
but  differs  in  species,  at  least* 

Prof.  Heer  regards  the  Walchia  diffusus  not  as  JLycopodi- 
tern,  but  as  Taxodites^  close  to  T,  Jlmmsterianits,  Valamites 
areruzceus,  Strangerites  obliquttSy  and  .^^oatichiles  ohlongus^ 
are  good.  The  latter  is  the  Pecopteris  WTiitbyensis  so  much 
relied  upon  by  Rogers  and  Lyell  as  a  Liassic  species.  They 
mistook  the  character  of  the  side  veins. 

Thus  the  views  of  Prof.  Emmons  with  regard  to  the  Con- 
necticut River  Sandstone  and  the  N.  Carolina  and  Virginia 
Coal  Series  would  s^em  to  be  sustained.  The  decision  of  Prof. 
Heer  is,  that  the  upper  part,  where  the  plants  referred  to  oc- 
cur, is  Keuper  of  Europe,  and  that  the  mass,  containing  the 
Dronwtherium  and  PtUiodon  clepsisanvus^  Ac,  is  Permian,  or 
can  not  be  newer  than  the  Buntcr-sandstone ;  and  it  is  said, 
as  Prof.  Emmons  has  said  before,  that  the  Droinotherium  syU 
vestre  is  the  most  ancient  mammal  yet  discovered. 

Rev.  Dr.  George  White,  of  Florence,  Ala.,  Rev.  Chas.  H. 
A.  Dall,  Calcutta,  E.  India,  Sir  William  E.  Logan,  T.  Sterry 
Hunt,  Esq.,  and  L.  A.  H.  Latour,  Esq.,  of  Montreal,  Can.,  Dr. 
Hoy,  of  Racine,  Wis.,  and  Prof.  E.  Emmons,  of  Albany,  N.  Y., 
were  elected  Corresponding  Members. 


October  5,  1857. 

The  President,  Dr.  SnuKARD,  in  the  chair. 

A  letter  was  read  from  James  G.  Soulard,  Esq.,  presenting 
to  the  Academy  a  very  fine  specimen  of  galena  from  the 
Mammoth  Lead  Mines  of  Mr.  Wm.  Marsden,  three  miles  from 
Galena,  weighing  210  lbs. ;  also,  a  letter  from  Lieut.  F.  T. 
Bryan,  IT.  S.  Army,  accompanying  the  presentation  of  a  valu- 
able collection  of  mammals  and  reptiles  (as  per  numbered 
catalogue  by  Mr.  Wm.  S.  Wood),  consisting  of  a  variety  of 
snakes,  lizards,  plover's  egg,  badger,  prairie-dog,  gray  wolf, 
buffalo,  striped  squirrel,  antelope,  Ac,  collected  along  the 
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%-aUey  of  the  South  Platte  to  the  Rocky  Moiinlains,  in  the 
monuts  of  June,  July,  and  August,  1857. 

The  thanks  of  the  Academy  were  voted  to  the  gentlemen 
named  for  their  valniiblc  donations. 

Two  cases  for  the  Museum  were  presented  by  Mr.  Spencer 
Smith. 

Dr.  Hilgard  exhibited  a  curious  apeuimen  of  an  ear  of  com, 
'with  aeveral  distinct  ears  growing  around  a  central  one,  and 
made  8ome  remarks  explanatory  of  the  phenomenon.  He, 
also,  presented  a  specbneu  of  Ndumbium  lutemn,  (he  mytho- 
logical Lotus  of  the  Egyptians,  from  the  Amenean  Bottom, 
and  made  some  interesting  observations  respecting  its  nutri- 
tire  character. 


^  October  19,  1857. 

Vice  President,  Dr.  Wislizexus,  in  tlie  ohair. 

Letters  were  read  from  Sir  William  E.  Logan,  Rev.  George 
White,  Prof  E.  Emmons,  and  T.  Sterry  Hunt,  Esq.,  acknow- 
ledgit^  their  election  as  Correspondents. 

The  Corresponding  Secretary  laid  upon  the  table  the  "Ta- 
conic  System,  based  on  Observations  made  in  N.  York,  Mas- 
gachusetts,  Maine,  Vermont,  and  Rhode  Island,  by  E.  Em- 
mons," presented  by  Dr.  B.  F.  Shumard. 

Dr.  T.  C.  Hilgard  read  a  fiijicr,  .-nlitled  "Expositim.  of  a 
Xatural  Series  of  Immediate  Catholic  Affinities  in  the  Vege- 
table Kingdom." 

He  Temarked,  in  limine,  that  from  experience  it  was  deemed  adviMble  to 
■ecure  a  jiut  appreciation  of  what  is  actimlly  implied,  and  on  what  terms. 
All  TepreaeiitaHon*  were  limited,  conditJonally  requiring  the  proper  key  in 
order  to  be  understood.  Sensuous  figures  were  required  in  order  to  ren- 
der any  idea  fixed  and  transmissible.  All  clear  clefinitions  finally  resolved 
ihemseirei  into  seniuous  images  of  plun  meaning,  implying  intellectual 
ideas.  Popular  classification  was  according  to  effects  and  purposes  ;  scien- 
tific liaasiflcstion  was  according  to  causes.  A  philosophic  representation 
required  both  the  causes  and  effects  to  be  held  in  view ;  it  thus  became  a 
part  of  popular  Ungnage.  The  popular  application  of  words  was  a  record 
significant  of  innumera^e  observed  relations.  An  efficient  definition  could 
be  given  only  iyntheticaliT  on  the  known  causes.  Where  the  actuating 
cansei  were  nnknown,  aa  In  the  phenomena  of  life,  description  must  stand 
furpmosl.  The  Riven  conditions,  or  originiJ  first  point  of  view,  were  tiie 
only  rate  maloriaJ,  because  on  Uiein  we  could  proceed  conclusively  as  on 
causes.  In  systematic  fiolaliy,  the  given  crinditions  were  individurd  lolalilif 
for  identificmticin  and  tataliit/  of  nacaiUnji'-if  for  affinities.  Botany  had  as  yet 
been  chiefly  diagnostic.  Its  natural  IlistJiry,  or  rather  its  natural  econnmy, 
had  been  until  lately  neglected.  The  nntursl  groups  established  by  the  De 
Jussieus  had  stood  the  test  of  apprcriatinn,  and  given  the  dcaCh-lilov  to  ar- 
tiflcial  definitions.  Many  nutliors  had  eoji)ectured  n  aerial  connectioo  of 
affinilies.  Conjechuvs  were  the  only  means  of  arriving  at  an  understsnd- 
iugoteause*;  while  effecls  could  be  i/n/u'W.     An  hypothesis  was  required 
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to  be  intuitiTcly  ezplicatiye,  so  as  to  come  true  in  its  applications.  The 
causal  truth  was  required  to  be  anticipated.  This  was  most  safely  done 
step  by  step,  adyandng  from  the  concrete  phenomena  and  their  immediate 
causes  into  the  deeper  causes  by  sug^g^tion.  This  was  the  inductiye  me- 
thod. His  series  had  been  constructed  by  juxtaposition,  according  to  most 
perfect  resemblance  in  total.  The  different  portions  of  a  series  thus  ob- 
tained gradually  became  a  connected  series  b^  the  same  process.  Collat- 
eral relations  were  also  obsenred  in  confirmation  of  various  authors.  All 
the  natural  orders  found  their  connecting  links,  and,  even  in  the  most  ex- 
tensive ones,  such  as  Labiataa,  Leguminosse,  &c.,  a  corresponding  intrinsic 
series  was  realizable. 

The  detailed  expositions  begran  with  the  ascertained  end  of  the  series,  and 
followed  the  order  obtained.  Tungi  were  the  lowest  vegetable  organisms, 
and,  serially,  stood  at  the  lowest  extremi^.  The  fermentation  cell,  per- 
haps identical  with  that  of  pntrefiustion,  was  not  the  perfect  plant.  Its  self- 
multiplication  was  the  normal  process  of  tissue  increase.  This  must  be 
kept  m  mind,  likewise,  respecting  the  cells  of  Diatomese,  the  so-called  "fos- 
sil infhsoria."  Next  to  the  competed  forms  of  fermentation,  or  leaven,  fol- 
lowed mould,  and  blight,  and  various  epyphytes,  as  smut,  and  scall.  Some 
were  infectious  diseases. 

Dr.  H.  extended  his  remarks  through  a  description  of  the 
Fun^  and  illustrated  them  by  diagrams  of  arranged  natural 
specmiens. 

The  paper  was  referred  to  a  committee. 

Dr.  Enno  Sander  exhibited  several  preparations  of  Pyro- 
phosphate of  Iron,  and  its  solutions. 

The  plate  accompanying  Dr.  Shumard's  paper  on  Pentre- 
mites  was  ordered  to  be  hthographed. 


November  16,  1857. 
Dr.  H.  A.  Prout  in  the  chair. 

Letters  were  read  from  W.  H.  Barris,  Esq.,  and  Dr.  A.  L. 
McGregor,  elected  Correspondents ;  also,  a  letter  from  Messrs. 
Little,  Brown  &  Co.,  Boston. 

The  Corresponding  Secretary  laid  upon  the  table  the  Pro- 
ceed, of  the  Amer.  Philosophical  Society,  Philad.,  Jan.  to 
June,  1857,  from  the  Society;  and  Jour,  of  the  Franklin  Inst., 
Oct.,  1847,  from  the  Society. 

A  paper  from  Dr.  6.  G.  Shumard,  entitled  "Observations 
on  the  Geological  Formation  of  the  Country  between  the  Rio 
Pecos  and  the  Rio  Grande,  in  N.  Mexico,  near  the  line  of  the 
82d  Parallel;  being  an  abstract  of  a  portion  of  the  Geological 
Report  of  the  Exped.  under  Capt.  J  ohn  Pope,  U.  S.  Corps 
Top.  Engineers,  in  the  year  18o5 :  by  George  G.  Shumard, 
M.D.,  Geologist  of  the  Expedition,''  was  read  by  the  Corres- 
ponding Secretary. 

The  paper  was  ordered  to  be  published  in  the  Transactions. 

Some  Indian  beads,  found  40  feet  below  the  surface  in  an 
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escavation  on  the  line  of  the  Railroad,  near  Alton,  Ills.,  were 
presented  by  Dr.  E.  F.  Smith,  and  BpcciinenH  of  granites  and 
trap  rock  from  Ciipe  Ann,  Mass.,  by  Mr.  Holden. 


# 


JTovenilw  30,  lg57. 
Vice  PresT  Dr.  Wisuzknus,  in  the  chdr. 


Tlie  following  n'orks  were  placed  upon  the  table:  Sniith- 
nonian  Kep.,  1856 ;  President's  Mesa.  A  Doc.,  1856-7,  Parts  I. 
&  II.;  Patent  Office  Rep.,  1856,  Vols.  1.,  II.  &  HI. ;  Central 
Amer.  Affairs  A  Enlistment  Ques.,  Wash.,  1657;  Esplor.  <fc 
Sun-ej-s  of  Pflcif.  R.R.  Routes,  Vol.  U.  &  III.,  from  the  Hon. 
L.  M.  Kennett ;  and  Reports  of  the  Society  of  Nat.  Hist., 
Montreal,  from  the  Society. 

Specimens  were  presented  for  the  Mnseum  as  follows:  n 
collection  of  fresli-water  shells  from  the  Illinois  lUver,  fossils 
of  various  kinds,  and  15  cases  of  Insects  from  California,  de- 
posited by  Dr.  C.  A.  Pope ;  a  fine  specimen  of  silver  ore  ftwm 
El  Paso,  N.  Mex.,  and  other  minerals  sent  to  him  by  the  late 
George  Collier,  presented  by  Dr.  Pope  ;  specimens  of  kaolin, 
yellow  ochre,  limestone  from  Crown  Point,  a  slab  of  limestone 
curionsly  worn  and  polished  by  nature,  greenBtone  from  Na- 
hant,  shale  containing  fossil  ferns,  red  jasper  from  Vereennes, 
Vt,,  foHsii  coralline  from  Lake  Champfain,  graptolite  from  N, 
Vork,  gypsum  and  sc-Ieiiite  from  ^  ova  Scotia,  lignite  from 
Rutland,  Vt.,  and  koIo]ilLonitc  froin  Wills-horo,  X.  Y.,  by  Mr. 
Spencer  Smith ;  adipocire,  by  Dr.  C.  W.  Stevens. 

Mr.  Edward  BQhler  was  elected  an  Associate  Member. 


December  14,  1857. 
The  President,  Dr.  Shumakd,  in  the  chair. 

The  following  works  were  placed  upon  the  table :  Smith- 
sonian Contrs,  to  Knowl.,  Vol.  IX.,  from  the  Institution  ;  Pro- 
ceed, of  the  Boa.  Soc.  of  Nat.  Hist.,  from  the  Society ;  Jour,  of 
the  Franklin  Inst.,  Philad.,  No.  383,  1857,  from  the  Society ; 
N,  Orleans  Med.  &  Sur.  Journal,  Nov^  1857,  from  the  editor ; 
Trans,  of  the  Hlinois  State  Agricul.  Soc^  1856-7,  from  I.  A. 
Lapham,  Esq. ;  Smithsonian  Rep.,  1855, 1856,  from  the  Insti- 
tntion. 

Dr.  Follak  presented  the  Annaal  Rep.  on  the  Geology  of 
the  State  of  MTune. 

A  memorial  was  addressed  to  Congress  praying  the  publica- 
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tion  of  the  Report  on  the  Greological  Survey  of  Oregon  and 
Washineton  Territories,  by  Dr.  John  Eyans,  under  authority 
of  the  IT,  S.  Goyemment. 


December  28,  1857. 
The  President,  Dr.  Shumard,  in  the  chair. 

Letters  were  read  fro;n  Dr.  John  Eyans,  returning  his  thanks 
for  the  memorial  adopted,  at  the  last  meeting,  in  relation  to 
the  publication  of  his  report ;  from  £.  C.  Angelrodt,  Esq.,  ad- 
vising the  Academy  that  he  had  received  the  work  of  Khren- 
berg  on  Microgeology,  previously  ordered ;  from  the  Califor- 
nia Acad,  of  Nat.  Sciences,  acknowledging  the  receipt  of  the 
Transactions  of  the  Academjr ;  from  Mr.  W.  G.  Binney,  in  re- 
ference to  subscription  for  his  work  on  the  "  Terrestrial  Mol- 
lusks  of  the  U.  States." 

The  following  works  were  placed  upon  the  table :  "  IVIicro- 
geologie,"  by  Ehrenberg,  2  vols.  foL,  purchased  by  the  Acade- 
my ;  "  N.  Amer.  Deer  Species,"  and  JProspectus  of  Jour,  from 
the  Mississippi  to  the  South  Sea,  by  Mollhausen,  from  Mr. 
Angelrodt ;  "  Contributions  to  the  Nat.  Hist,  of  the  U.  States, 
by  Louis  Agassiz,  Vols.  I.  &  II.,  purchased  by  the  Academy ; 
Proceed,  of  the  Cal.  Acad,  of  Nat.  Sciences,  1856-7,  from  the 
Society. 

Mr.  Spencer  Smith  read  a  paper,  entitled  "An  Hypothesis 
on  the  Formation  of  Hail."    Referred  to  a  committee. 

Dr.  B.  F.  Shumard  read  a  paper,  entitled  "Description  of 
New  Fossil  Shells  collected  from  the  Tertiary  fonnation  of 
Oregon  and  Washington  Territories,  and  the  Cretaceous  of 
Vancouver's  Island,  by  Dr.  John  Evans,  U.  S.  Geologist,  un- 
der instructions  from  the  Department  of  the  Interior."  Re- 
ferred to  a  committee. 

Mr.  Fred'k  S.  Cozzens  was  elected  an  Associate  Member. 


January  11,  1858. 

The  President,  Dr.  B.  F.  Shumabd,  in  the  chair. 

A  letter  was  read  from  the  "Kais.  Akad.  der  Wissen- 
chaften,"  of  Vienna,  Austria,  acknowledging  the  receipt  of  the 
Transactions  of  the  Academy,  and  advising  them  that  the 
"Comptes  Rendus  de  la  Classe  Phy8i<]^ne  et  de  Math,  de  TA- 
cad.  Imperiale"  would  be  forwarded  m  return  through  the 
Smithsonian  Institution ;  also,  a  letter  from  L.  A.  H.  Latour, 
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Esq.,  of  Montreal,  ackiiowIedgiDg  his  election  hb  a  CwiTes- 
ponding  Member, 

The  N.  Orleans  Med.  &  Sur.  Jour.,  Jan.,  1858,  was  reeeived 
from  the  editor. 

An  elegant  eeries  of  models  of  the  various  forms  of  ciystali- 
zation  were  prc-aented  by  Mr,  R,  W,  Bender. 

Dr.  A.  WisliKenus  read  a  paper  containing  his  Meteorolo|3- 
cal  Observations,  at  St.  Louis,  for  the  year  TS67.  The  paper 
wuB  ordered  to  be  jiubliebed  in  the  Transactions. 

The  President  made  the  following  report  of  tlie  progress  of 
the  Academy  during  the  past  year: 

Beport  of  the  Preaideut,  on  the  progress  of  tht  Academy 

during  the  year   1857, 

M  u  B  E  u  u. 

The  Bdditiona  to  Ihe  MuBCUm,  during  thcpost  j-par,  haie  been  nmiBiinlly 
Urge  in  near]}'  all  iU  ilepartmcntg.  I  oni  happv  in  being  ubie  [o  gtali^  tlut 
our  InBUtotiDD  now  possesses  an  equal  sliare  with  the  AcaAeray  of  Natural 
Sdencca  of  Phiisdelphin,  in  the  splendid  collection  of  foisll  rcinaJna  DlMde 
by  Dr.  F.  V.  Hayden  I'roro  the  creloeeous  «nd  tertiary  formations  of  tlio 
MauTBiies  Terres  of  Nebraska,  and  olher  portions  of  the  Upper  Missouri 
country.  To  the  generous  donation  of  Chiu,  P.  Choutean,  Esq,,  in  1B60, 
of  one-fburth  of  this  collection,  has  been  added  another  fourth,  by  purchasa, 
from  (^ol.  A.  J,  Vaughan,  U.S.  Indian  Agent,  who,  beiog desirous  that  bis 
portion  shonld  remain  in  our  city,  consenteil  to  sell  it  to  the  Academy  at  n 
price  much  below  its  real  vtUue.  And  it  gires  me  pleasure  to  add  atill  t\tr- 
ther,  that  we  are  mnch  indebted  to  our  fellow-members,  Messrs.  George 
Partridge,  William  H.  Bmitli,  and  <>ili's  P.  Fitley,  who  came  forward,  and 
with  greal  liberality  at  once  subscribed  threc-tbnrths  of  the  purchase  inice. 

Tlie  Acadomy  is  again  uiirliT  olillRiitinn-  to  Mr.  Tbns.  P.  Clioutoiiu  for 
Taluable  and  extensive  donations  in  several  of  the  dejiartments  of  natu- 
ral history,  trom  Nebraska  and  the  adjacent  Indian  Territory. 

We  are  also  largely  indebted  lo  the  following  gentlemen  for  highly  im- 
portant contributions  to  the  Museum  ; 

To  Capt.  John  Pope,  of  the  United  SWIpb  Corps  of  Topographical  Engi- 
neers, for  an  extensive  and  unique  collection  of  fossils  from  the  carbonif^- 
ous  and  cretaceous  systems  of  Texas  and  New  Mexico ;  among  which  arc 
a  number  of  species  that  are  entirely  new  lo  science,  and  for  numerous 
specimens  in  Herpelology  from  the  same  districts  of  country.  To  Lieut. 
Itrjan,  United  Slates  Corps  of  Topof^raphical  Engineers,  for  a  choice  suite 
of  reptiles,  and  skulls  and  skins  of  Mammals,  IVom  the  Platte  Kirer  coun- 
try, and  the  base  of  the  Rocky  Mountains,  To  Spencer  Smith,  Esq,,  for 
interesting  minerals  and  fossils  from  various  parts  of  the  United  Slates,  and 
to  Prof,  Chas.  A.  Pope,  for  large  additions  to  the  Entomological  cabinet,  and 
for  a  number  of  rare  minerals. 

The  diflfermt  departments  of  the  Museum  have  received  the  following 
donations  during  the  year  that  has  Just  passed  : 

Mammalia. — Of  Uiis  class,  nicely  preserved  skins  of  thirteen  spedcs,  and 
twenty-flve  individoats,  have  been  presented,  chiefly  from  T.icut.  Itryan 
and  Charles  P.  Chouteau,  Esq,  A  number  of  these  have  already  been 
monnled  and  placed  in  the  cabinet. 

OntUhelogg. — Of  birds  we  have  not  received  as  large  additions  as  during 
the  year  previous  ;  nevertheless,  quite  a  number  of  fine  specimens  from 
the  Upper  Missouri  have  been  presented  by  Mr,  Chouteau ;  and  others 
have  been  procured  from  the  same  region  through  our  taxidermist. 

SqitiUa. — In  this  class  the  cabinet  has  received  rich  accessions  during 
the  pMl  jMr.     CkpUun  John  Pope  has  presented  a  large  series  of  reptiles. 
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collected  by  him  during  his  cxplorationi  for  the  United  States  Govern- 
ment in  Texas  and  New  Mexico.  These  are  now  in  the  hands  of  Professor 
Baird,  of  the  Smithsonian  Institution,  who  has  Tolunteered  to  examine 
and  classify  them  for  us.  Lieut  Brvan  has  donated  eighteen  specimens  of 
reptiles  belongrlng  to  thirteen  species,  fh)m  Kansas,  Nebraska,  and  the 
Rocky  Mountains.  Mr.  Charles  P.  Chouteau  has  added  largely  to  his  pre> 
vious  donations  in  herpetology,  ttom  the  region  of  the  Upper  Missouri. 
Specimens  from  our  own  State  have  been  presented,  chiefly  by  Dr.  West, 
of  Jefferson  county,  by  Prof.  Pope,  Dr.  A.  L.  McGregor,  of  Chamois,  and 
Mr.  Belcher. 

Comparative  Anatomy.— In  this  department  a  number  of  skulls  of  Mam- 
mals have  been  received,  chiefly  from  Mr.  Chouteau  and  Lieut  Bryan. 
Dr.  Evans,  United  States  Geologist,  has  presented  two  skulls  of  Assiniboin 
Indians,  and  Dr.  G.  G.  Shumard  an  interesting  compressed  human  skull, 
taken  fh>m  an  Indian  mound  in  Arkansas. 

Entomolom. — Dr.  Pope  has  enriched  this  department  of  the  Museum  by 
a  deposit  of  flfteen  cases  of  insects  from  California. 

MoUtuca, — In  this  class  there  have  been  received  from  Dr.  McPheetcrs  a 
collection  of  marine  shells,  chiefly  from  the  South  Paciflc  Ocean ;  from  Dr. 
Pope,  fresh-water  shells  from  Illinois ;  and  fVom  D.  S.  Sheldon,  specimens 
of  the  same  from  Iowa. 

Botany, — ^But  few  additions  have  been  made  to  the  herbarium ;  some 
specimens  of  fossil  ferns  and  woods  flrom  Illinois  were  presented  by  Ed- 
dward  Hidden,  Esq. 

Palasontology. — The  increase  in  this  department  of  the  Museum,  during 
the  past  year,  is  in  the  highest  degree  encouraging.  In  addition  to  the 
acquisition  of  one-fourth  of  the  Hayden  collection,  and  the  donation,  by 
Capt  Pope,  of  a  large  collection  of  fossils  from  Texas  and  New  Mexico, 
alreadv  spoken  of,  there  have  been  presented  an  entire  case  of  fossils  from 
the  palaeozoic  rocks  of  the  Mississippi  Valley.  This  collection  is  now  vceAy 
to  be  placed  in  the  Museum  as  soon  as  the  case,  which  has  been  ordered  by 
the  Academy  to  receive  it,  shall  be  completed.  C.  P.  Chouteau,  Esq.,  has 
presented  cretaceous  fossils  from  Nebraska,  and  Messrs.  Spencer  Smith, 
Edward  Holden  and  Drs.  Wislizenus  and  Pope,  palaeozoic  fossils  from  other 
Western  localities. 

Mineralogy. — In  this  class  large  additions  have  also  been  made  to  the  cab- 
inet. C.  C.  Whittelsey,  Esq.,  1ms  presented  a  suite  of  minerals  from  South 
America,  and  specimens  or  rocks  from  Canada.  Spencer  Smith,  Esq.,  a 
handsome  series  of  specimens  from  Vermont  and  other  localities,  in  the 
United  States.  Prof.  Pope  has  given  us,  from  time  to  time,  choice  miner- 
als, and  among  the  rest  a  beautifid  specimen  of  silver  ore  from  El  Paso. 
He  has  also  deposited  with  the  Museum  the  mineral  cabinet  of  the  late  Geo. 
Collier,  Esq.  Jas.  G.  Soulard,  Esq.,  has  donated  a  magnificent  specimen  of 
galena  from  Illinois ;  and  other  minerals  have  been  presented,  chiefly  by 
Mr.  Moss  and  Dr.  G.  G.  Shumard. 

Chemistry. — Of  chemicals,  a  number  of  specimens  have  been  presented 
by  Dr.  Enno  Sander. 

Ethnology. — In  this  department,  we  have  received  from  Dr.  Wm.  M.  Mc 
Pheeters,  implements  of  war,  and  articles  of  costume,  f^m  the  Sandwich 
Islands.  From  N.  Paschall,  Esq.,  a  box,  containing  a  variety  of  Indian  im- 
plements and  antiquities.  From  Dr.  C.  W.  Stevens,  a  head-dress,  quiver 
and  arrows  of  a  Comanche  Indian ;  and  fh>m  Dr.  E.  F.  Smith,  a  string  of 
Indian  beads,  found  forty  (bet  beneath  the  surfiice  in  Illinois. 

Library. — ^The  total  number  of  additions  to  the  Library  since  our  last  an- 
ual  meeting  amount  to  ninety-seven,  of  which  twenty-five  are  volumes, 
and  the  remainder  serials  and  pamphlets.  Most  of  these  have  been  obtain- 
ed in  exchange  for  the  Transactions  of  our  Academy  and  as  donations, 
chiefly  from  the  Hon.  L.  M.  Kennett  and  E.  C.  Angelrodt,  Profs.  Spencer 
F.  Baird  and  Wm.  M.  McPheeters,  and  I.  A.  Lapham,  Esq.,  of  Milwaukie, 
Wisconsin.  Among  the  most  valiiable  aoquistions  received,  we  may  men- 
tion the  magnificent  work  of  Ehrenberg  on  Microgeology ;  the  first  two 
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ToliuoeB  of  Aguuc'  Coalribulinni  to  liie  NaiumI  Hisbir;  or  the  Unilcd 
Suiea;  the  publictUiuni  (if  tlic  Smitiisiinmn  Inslilution ;  tliu  It<>porU  iif  Ihi; 
U.  B.  CoMt  Survey,  nud  tliu  PniccciUagi  uf  (he  Amcricnn  Acsdtm}  of 
Aita  and  SiMMxt. 

'  M. — It  U  extremely  grmllfyiiig  tu  know,  that  the  ftrtt  numlicr 


of  oar  TnuiMelinna  hns  been  vei^  fiivoraLly  reueivett  by  the  icientific  pub- 
lic.     CompUmenEnry   fudtniiwIecIgmonlB  Inivc  reached  lu  froiti  miiiiy  of 
;  learned  louieties,  bodi  M  home  and  abroiul,  Mid  ve  are  auw  regujariy 


Ting  ill  the  mo«t  prominent  American  scJcutiflc  publlcstiun 
cluingc  far  oun.  MoaC  of  them  itte  of  Itie  highcat  value  to  stuilenti  of  Nat- 
ural IIiili»7,  uid  ctMild  only  be  pruunred  by  purduuc  at  a  com  beyond  the 
means  of  mo«t  private  individual)!. 

Thruugh  the  poUloDCH  of  Fro&.  Uuin;}'  and  Bnlnl  of  tlic  Snutlisouiaa 
InsIitDtlon,  and  our  tusuduto  Mr.  E.  C.  Angelrodt  and  Dr.  Eiigclnunn, 
coriit'i  of  our  Transacliong  have  been  di«tributeii  to  diflerenl  foreign  iden- 
liflc  locietiea  and  libntrtm,  free  ofoxEt.  From  some  of  them  ire  have  al- 
ready received  ailvieea  that  valuable  publications  have  been  aent  to  ue,  nnil 
we  may  rea«inably  expect  c<inally  valuable  rctunu  &ont  otticn,  during 
the  preiient  year. 

In  view  of  the  utility  and  acknowledsc-il  want  of  ii  Bcieiitiflc  library  in 
ontdty,  it  iaof  the  flvst  importance  (hat  we  hUouUI  continue  the  pnMication 
of  the  TransactiimH  of  tJw  Academy  nl  reKular  inlervali — ray  unc  number 
annually.  By  this  meant,  we  sIhUI  ouiitiiiuc  to  reuvivc  the  journals  and 
transaclions  of  foreign  and  home  inatitutions,  the  value  of  which  will  alone 
thrice  exceed  the  cost  of  our  publiealitina.  ll  may  be  here  mentioned,  that 
while  tliere  are  many  oxtctuiEve  anil  excellent  scientific  libraries  tn  die 
Eaatem  cities,  some  of  which,  if  lost,  could  not  be  replaced  in  a  century, 
there  i«  nolasiaKle  one  In  Ae  broad  valley  uf  the  Mississipiu.  Hence  ii  i», 
that  persons  residing  In  the  West,  who  arc  digpoaed  to  pursue  orieinal  in- 
TeatigatioiM  in  science,  must  look  to  libraries  of  (he  East  Ibr  their  works 
of  reierence,  and  thus  they  are  oompdicd  to  labor  under  many  disadvan- 
tages. It  shoulil.  therefore,  be  one  of  the  principat  teatures  of  our  Institu- 
tion to  collect  togcdier.  as  rapidly  as  possible,  a  library  of  ecieutiflc  jour- 
nala  and  Iran«aetiiins ;  and  tbiti  dcxiralilc  end  is  to  be  accomplished,  mainly, 
through  its  escbtuiges  aod  donations. 

Sc!atti/k  Papat. — Besides  numerous  verbal  communications  of  more  or 
less  inlereat,  there  have  been  presented,  during  the  past  year,  the  following 
scientific  papers  for  publicalion  in  the  Transactions  : 

By  Dr.  Theodon  C.  Hiigard.^"  Exposition  of  the  Natural  Series,  Divis- 
ions, Affinities,  and  Formal  Expressions,  of  Typical  I^ws  in  the  Vegetable 
Kingdom;"  also,  ''On  the  Idea  of  Species." 

Bf  Dr.  B.  F.  ^numanf.—"  Descriptions  of  New  Species  of  Blastoidea, 
from  the  Paleozoic  Bocks  of  Ihe  Western  Stales  of  North  America,  wiih 
Observations  on  the  Struclure  of  the  Genus  Pcntremites ;"  and  "  Descrip- 
tions of  New  Fossil  Shells  eollccled  from  the  Tertiary  Formation  of  Oregon 
and  Waahington  Territories,  and  the  Cretaceous  of  Vancouver's  Island,  by 
Dr.  John  Evans,  U.  8.  Geologist,  under  instructions  from  the  Department 
of  the  Interior." 

Eg  Dr.  G.  G.  Skumard. — "  Observations  on  the  Geological  Formation  of 
the  Counhy  &om  the  Kiver  Pecos  to  the  Rio  Grande,  in  New  Mexico,  near 
the  line  of  the  thirty-second  Parallel,  beiiifi:  an  Abstract  of  a  portion  of  the 
Geological  Report  of  the  Expedition  under  Capt.  John  Pope,  Corps  of  To- 
pographical Engineers  tJ,  S.  A.,  in  the  year  1g5&." 
fif  Spraea  SmiiJi.— "An  Hypothesis  on  the  Formation  of  Hail." 
^  Dr.  Widitfiiu$. — "Meteorological  Observations  at  St.  Louis." 
Trtamrv. — From  a  communication  from   Dr.  Pollak,  Treasurer.  I  am 
happy  In  Being  able  to  state  that  our  Treasury  is  in  a  very  sound  condi. 
tion.    Our  receipta  during  the  year  have  been  $l,3T8.4t);   expenditures, 
tl,OTI.SS;  leavingabalanceintheTreasuryofSSOS.eT.    Our  liablll  ties  arc 
tlS7,  and  our  araets  3788.67.    Balance  in  favor  of  the  Treasury,  S881.ST. 
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In  oondnsion,  pennit  me  to  Tenmrk  that  we  hare  reason  to  feel  proud  of 
the  naparalleled  growth  of  our  yonng  Institution.  Scarcelj  has  a  period 
of  two  years  elapsed  since  the  first  specimen  in  Natural  History  was  de- 
posited in  this  Hall ;  and  we  now  possess  a  Museum  that  &r  surpasses,  in 
the  number  and  value  of  its  olbjects,  that  of  any  similar  institution  in  the 
Westy  though  some  are  of  many  years'  standing. 

The  Report  of  the  Treasurer  was  read,  and  referred  to  a 
committee  for  examinatioD. 

Officers  for  the  ensuing  year  were  elected  as  follows : 

Preaidenij  Benjamin  F.  Shumard. 

l$t  Vice  President^  Adolphus  Wislizenus. 

2d  Vice  President^  Hiram  A.  Prout. 

Corresponding  Secretary^   Nathaniel  Holmes. 

Recording  Secretary^  J.  S.  B.  Alleyne. 

7Ve6Wt*rer,  Simon  Pollak, 

Librarian^  Theodore  C.  Hilgard. 

^      .    ^  f  B.  F.  Shumard,  C.  W.  Stevens, 

VurcUOTB,  I  g  ^  Pj.^^^^  ^^  p  g  Cozzens. 

Standing  Committees  were  appointed  as  follows : 

PtMicaHon — N.  Holmes,  Wm.  M.  McPheeters,  and  B.  F. 
Shumard. 
lAbrary — H.  A.  Prout,  C.  A,  Pope,  and  J,  M.  Krum. 
Fincmce — J.  M.  Krum,  Spencer  Smith,  and  T.  L.  Rives. 

Ethnology^  A.  Wislizenus. 

Comparative  Anatomy^  C.  A.  Pope. 

Mammalogy^  C.  W.  Stevens. 

Embryology^  J.  S.  B.  Alleyne. 

Ornithology^  M.  Lewis  Clark. 

Herpetology  and  Ichthyology^  M.  M.  Fallen. 

Chemical  Geology  and  Malacology^  H.  A.  Prout. 

Entomology^  W.  M.  McPheeters. 

Botany^  T.  C.  Hilgard. 

Palceontology  and  Oeology^  B.  F.  Shumard. 

Mineralogy^  R.  W.  Bender. 

Chemistry^  A.  Litton. 

Physics^  S.  Smith. 

Astronomyj  G.  Seyffarth. 

Meteorology^  A.  Wislizenus. 


January  25,  1858. 

Vice  Pres.  Dr.  A.  Wislizentts  in  the  chair. 

Letters  were  read  from  Prof  Edward  Suess,  of  the  Imp. 
Museum  of  Mineralogy,  Vienna,  Aus.;  from  the  Soc.  of  Arts, 


jouaMjU.  or  procbeoings.  ISl 

Manu£  and  Commerce,  Lundoo  ;  frnm  the  Nat.  Hist.  Soo.  of 
Xorthuniberland,  Durham,  and  NewcaBtle-vipon-Tyne,  £ng. ; 
Ironi  the  Geological  Soc.  of  London;  from  the  "  vereina  Kr 
Nalur-knnde  xa  Presburg,  Hungary," — severally  acknowledg- 
iDgthe  receipt  of  the  Transactions  of  the  Academy. 

Three  skulls  of  the  grizzly  Bear  wore  deposited  in  the  Mu- 
seum by  Dr.  C.  W,  Stevens ;  specimens  of  cupriferous  iron 
pyrites  from  East  Tennessee,  and  silicate  of  alumina  fromi 
j^abams,  were  presented  by  Mr.  Bender;  eilicions  infusoria 
from  Sweden,  by  Mr.  F.  S.  0o2;zen». 

The  Comnkittee  to  whom  wus  referred  the  paper  by  Mr. 
Smith  on  "An  Hypothesis  on  the  Formation  of  Hail,"  report- 
ed th«  same  for  publication. 


Fehruary  8,  1858, 
Dr.  C.  A.  PopB  in  the  chair. 

Mr.  R.W,  Bender  read  a  paper  on  the  "KotnmlnoBiQf  Hait." 
Referred  to  a  committee. 

Prof.  Edward  Suess,  of  Vienna,  Aus.,  (J.  C.  Bi-o«dliead,  of 
Columbia,  Mo.,  £.  Billings,  Esq.,  of  Montreal,  Ciin.,  Major  F. 
Hawn,  of  Weston,  Mo^  Rev.  Dr.  8.  Y.  McMasters,  of  Altoi^. 
lUs^  and  John  James,  M.D.,  of  Upper  Alton,  were  elected 
Corresponding  Members;  and  Rev,  Dr.  Wm.  G-KIiot,  Rbt. 
E.  Curler  Hutchinson,  Hev.  Montgomefy  Schuyler^  and  Mr. 
Oscar  Collet,  were  elected  Associates. 


February  22,  1858. 
Vice  Pres.  Dr.  Wislizknur  in  tie  chair.. 

The  Corresponding  Secretary  ImcI  upon  tho  table  the  Ph>- 
ceed.  of  the  Bob.  Soc.  of  Nat.  Hiat,  Oct.,  185T,  to  Jan.,,  186^ 
from  the  Soc. ;  and  the  Jour,  of  the  Franklin  Inst^  Ni>,  384» 
Vol.  LXIV. 

The  following  letter  was  read  from  Prof.  G.  C  Swallow : 
Obolooical  Booms,  Cdlitmbia,  Mo.,  Feb.  18,  1858.. 
B.  F.  SncHAsp,  Fraidtnt  of  lie  Si.  LtuitAtiHlms  of  Science. 

M.J  Dear  Sit : — I  hare  bad  tbe  pInMure  of  euminiDd;  a  shmJI  collectioa 
of  foMili  from  Kanaas,  made  b^  Major  F.  Ilawn,  of  the  Uaitecl  StMea  fiur^ 
Tey  of  that  Torritorj ;  and,  as  they  show  the  development  at »  Geologigal 
■jitem  not  knowo  to  eiiat  in  the  Wcit,  it  may  inlereit  your  Academy  toi 

%  Pemuan,  tince  the  proof  U  yety 
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conduBiye  to  my  own  mind,  ac  it»  doubdeu,  will  be  to  yours.    All  of  the 
described  fossils,  with  perhaps  two  exertions,  arc  identical  with  Permian 
species  of  Bussia  and  England,  while  all  of  the  new  species  appear  to  be 
more  nearly  allied  to  Permian  forms  than  to  any  other. 
Three  of  the  foor  species  of  Bryozoa  are,  without  doubt,  Permian. 

1.  Thamniaau  dMui  (King),  is  certainly  in  our  collection. 

2.  Fmetiella  reUfirrmit  (King).  Our  specimens  agree  with  the  Bussian 
species  from  the  Permian,  remrred  doubtfully  to  this  by  Lonsdale.  (Geo. 
lluss..  Vol.  I.,  p.  680.) 

8.  Tkammseu8,  spedet  not  determined,  but  which  seems  to  be  identical 
with  a  Permian  specimen  figured  in  GeoL  Trans.,  2d  Ser.,  Vol.  8,  pi.  12, 

fig.  7. 

4.  Schizodus  Rossicus  CVerneuil),  Geol.  Buss.,  pi.  19,  figs.  7  &  8.  We 
have  numerous  specimens  of  this  very  important  Permian  fossil.  Both  Ta- 
rieties  and  the  intervening  forms  are  represented  in  our  collection. 

6.  Auicula  antiqua.  ((^\,  Buss.,  Vol.  2,  pi.  20,  fig.  13.  Migor  Hawn's 
collection  contains  many  specimens  which  appear  to  be  identical  with  tliis 
Permian  species. 

M%jor  Hawn's  collection  also  contains  specimens  which  arc  nearly,  if  not 
quite  identical  with  Productus  horretcena,  Ver.,  Murchisonia  subangulata^  Ver., 
JfytUus  PcUlasif  SoUemya  Biarmicaf  Ver,,  Osteodesma  Kutorgana,  Ver.,  of  the 
Permian  in  Bussia,  and  Cardinia  Listen  of  the  English  Lias.  There  are 
also  many  specimens  of  Monotis,  a  genus  seldom,  if  ever,  found  below  the 
Permian. 

I  can  but  feel  that  these  &cts  are  sufilcient  to  justify  our  decision  that 
these  rocks  are  Permian.  Lideed,  I  know  of  no  other  formation  in  the  West 
whose  fossils  would  give  so  large  a  proportion  of  species  identical  with,  and 
analogous  to,  those  of  the  same  rocks  in  any  one  locality  in  Europe,  as  tiiese 
witib  uie  Permian  of  Bussia. 

It  gives  me  great  pleasure  to  announce  through  your  Academy  Major 
Hawn's  important  discovery,  the  result  of  his  long  and  earnest  labors  to 
develop  the  Geology  of  Kansas.  The  friends  of  Western  Geology  will  look 
forward  with  great  interest  to  his  forthcoming  work  on  the  results  of  his 
geological  investigations  in  that  Territory. 

Very  respectfully,  your  obed't  scrv't, 

G.  C.  SWALLOW. 

A  paper  by  6.  C.  Swallow  and  F.  Hawn,  entitled  "The 
Rocks  of  Kansas,  with  Descriptions  of  New  Fossils  from  tlie 
Permian  Formation  in  Kansas  Territory,"  was  read  by  the 
Corresponding  Secretary,  and  referred  to  a  committee  con- 
sisting of  Drs.  Prout,  Shumard  and  Wislizenus,  and  Mr.  Smith. 

Rev.  C.  F.  Smarius,  Rev.  T.  H.  Newton,  and  Wm.  S.  Allen, 
Esq.,  were  elected  Associates. 


March  8,  1858. 
The  President)  Dr.  B.  F.  Shuicabd,  in  the  chair. 

A  letter  was  read  from  Dr.  John  James,  elected  a  Corres- 
pondent. 

The  following  works  were  placed  upon  the  table :  Explor. 
&  Survs.  of  Paci£  R.R.  Routes,  VoL  Iv .,  from  Hon.  L.  M.  Ken- 
nett;  Iowa  Hand-Book,  by  Ed.  H.  Parker,  1856,  and  the  Kan- 
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sas  and  Nebraska  Hand-Book,  1857-8,  by  £dw.  H.  Parker, 
from  the  author ;  Proceed,  of  the  Acad.  Nat.  Sciences,  Philad^ 
Dec,  1857,  from  the  Society;  Jour,  of  the  Franklin  Inst.,  No. 
385,  from  the  Society. 

Dr.  A.  Wislizenus  read  a  paper,  entitled  ^Was  Man  con- 
temporaneous with  the  Mastodon  ?^  Referred  to  a  committee. 

The  Corresponding  Secretary  read  a  continuation  of  the 
paper  read  at  the  last  meeting,  hy  G.  C.  Swallow  and  F.  Hawn, 
on  the  "Rocks  of  Kansas,"  givmg  additional  descriptions  of 
New  Species  of  Fossils  from  the  f  ermian  Formation  in  Kan- 
sas Ter.    Referred  to  the  same  committee. 

Dr.  B.  F.  Shumard  read  a  paper,  entitled  "  Descriptions  of 
New  Fossils  from  the  Coal  Measures  of  Missouri  and  Kansas, 
by  B.  F.  Shumard  and  G.  C.  Swallow." 

On  motion,  this  paper  was  referred  to  the  Conmiittee  on 
Publication. 

Dr.  B.  F.  Shumard  stated  that  since  he  had  examined  Maj. 
Hawn's  Collection  from  the  Permian  Rocks  of  Kansas,  he  had 
studied  a  series  of  fossils  from  the  White  Limestone  of  the 
Guadalupe  Mountains,  New  Mexico,  which  were  obtained  by 
his  brother.  Dr.  G.  G.  Shumard,  while  acting  in  the  capacity 
of  Geologist  of  the  Government  Expedition  under  Capt.  John 
Pope,  for  obtaining  water  by  means  of  Artesian  wells  along 
the  line  of  the  82d  Parallel,  and  that  he  had  arrived  at  the 
conclusion  that  these  also  were  of  Permian  age.  This  White 
Limestone,  he  remarked,  contains  a  number  of  fossils  that  are 
identical  with  Permian  species  of  England  and  Russia,  while 
others  are  near  analogues  of  characteristic  Permian  forms  of 
those  countries ;  several  are  also  identical  with  Permian  spe- 
cies, described  by  Prof.  Swallow,  from  Kansas.  The  Collec- 
tion contains  well  marked  examj)les  of  Aidosteges^  a  genus 
that  has  not  been  recognized  in  formations  below  the  Permi- 
an ;  the  species,  however,  is  distinct  from  the  English  and  Rus- 
sian forms.  There  are  specimens  which  agree  perfectly  with 
the  descriptions  and  figures  of  Camarophoria  Schiotheimi, 
C.  Geinitsnandy  and  JProductus  Leplayi^  as  given  by  Vemeuil 
and  King ;  also  a  Productus  very  analogous,  if  not  identical, 
with  Productus  Cancrini  and  a  T€r€hrattda(^^)y  which  agrees 
with  T.  superaUa  of  Vemeuil  in  every  respect,  except  that 
the  dorsal  valve  of  the  American  fossil  is  not  quite  so  gib- 
bous. There  is  also  in  the  collection  Terebratula  dotigcUa^ 
TerehratiUa  {Spirigera)  pectiniferOj  Spirifer  cristata^  Acan- 
thocladia  ancepa^  Synocladia^  and  fragments  of  a  Monotis 
wliich  approaches  nearest  to  if,  speluncaHa.  Besides  these, 
the  collection  embraces  new  species  of  Productus^  Spirifer, 
Chonetes,  Corals,  Trilobitea,  and  a  slender  li^iatdina  nearly 
two  inches  in  length.  Scarcely  any  of  these  fossils  are  posi- 
tively identical  with  forms  of  our  Western  Coal  Measures. 
According  to  the  MS.  Report  of  Dr.  Greorge  G.  Shumard,  this 
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White  limestone  presents  a  thickness  of  more  than  a  thou- 
sand feet. 

Dr.  Shumard  farther  stated  that  he  was  preparing  a  paper 
on  the  new  fossils  from  the  Permian  of  the  Guadalupe  Moun- 
tains, which  he  hoped  to  complete  in  time  to  read  before  the 
next  meeting  of  the  Academy. 

Messrs.  Ernest  Weyden  and  Frederick  A.  Churchill  were 
elected  Associates. 


March  22,  1858. 
The  President,  Dr.  B.  F.  Shumard,  in  the  chair. 

A  letter  was  read  from  the  Horticultural  Society,  London, 
Eng.,  acknowledging  the  receipt  of  the  Transactions  of  the 
Academy. 

The  following  works  were  placed  upon  the  table :  Report 
of  Explor.  &  Sunr.  of  Pacific  R.R.  Routes,  Vols.  IV.  &  V., 
and  the  Rep.  of  the  Superintendent  of  the  U.  S.  Coast  Surv., 
1850,  from  the  Hon.  Frank  P.  Blair«  Jr.;  ''A  Geological  Sketch 
of  Canada,  by  W.  E.  Loean  and  T.  Sterry  Hunt,^  from  Dr. 
Shumard ;  Jour,  of  the  l^anklin  Inst.,  Vol.  LXV.,  Ko.  387, 
from  the  Society. 

The  committee  to  whom  was  referred  the  paper  of  Dr.  Wis- 
lizenus,  ^Was  Man  contemporary  with  the  Mlastodon?"  rec- 
onunended  the  same  for  publication.  The  paper  of  Mr.  Bender 
on  the  ''Formation  of  HaiP  was  referred  to  the  Committee  on 
Publication. 

The  committee  to  whom  was  referred  the  paper  of  G.  C. 
Swallow  and  F.  Hawn,  entitled  ''The  Rocks  of  Kansas,  with 
Descriptions  of  New  Permian  Fossils,"  recommended  the  same 
for  pubhcation. 

A  paper,  entitled  "On  the  Ultimate  Analysis  of  Light,  by 
John  James,  M.D.,"  was  read  by  the  Corresponding  Secretary, 
and  referred  to  a  committee. 

Dr.  H.  A.  Prout  read  apaper,  entitled  "Descriptions  of  New 
Species  of  Bryozoa  frt)m  Texas  and  New  Mexico,  collected  by 
Ur.  George  G.  Shumard,  Geologist  of  the  U.  S.  Expedition  for 
Boring  Artesian  Wells  along  the  82d  Parallel,  under  the  di- 
rection of  Capt.  John  Pope,  u .  S.  Corps  Top.  Eng.*'  Referred 
to  a  coDunittee. 

Dr.  B.  F.  Shumard  read  a  paper,  entitled  "Descriptions  of 
New  Fossils  fix)m  the  Permian  Rocks  of  the  Guadalupe  Moun- 
tains, in  New  Mexico,  collected  by  Dr.  George  G.  Shumard, 
Geologist  of  the  Expedition  for  obtaining  Water,  by  means  of 
Artesian  Wells,  along  the  line  of  the  8fM  Parallel,  under  the 
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direction  of  Capt,  John  Pope,  V.  S.  Coi-pw  Top,  Eng."    The 
paper  was  referred  to  a  committee. 

Rev.  Alexander  Proctor,  Kev.  E.  F.  Berkeley,  and  Messrs. 
Thomas  E.  Day,  Edward  F.  Pittman,  and  Edw^d  Miller,  were 
elected  Associate  Members. 


April  5,  1868. 
Presidenl,  Dr.  B.  F.  Shumabd,  in  the  chair. 

The  following  works  were  received  from  tlie  Hon.  Frank  P. 
Blair,  Jr. :  Report  of  Eitplor.  &  Surveys  of  Pacific  Kailroad 
Rontes,  Vol.  VI.;  Report  of  Sup't  of  if.  S.  Coast  Surv.,  1856; 
Finance  Report,  1854;  Compend.  of  IT.  S.  Census,  1850;  and 
Report  of  U.  States  &  Mexican  Boundary  Survey,  by  W,  H. 
Emory,  Vol.  I. 

A  paper  was  read  by  Prof.  Seyflarth,  D.D.,  entitled  "A  Be- 
markahle  Sea!,  in  Dr,  Abbott's  Egjptian  Museum  at  N.  York, 
Esplained;"  which,  on  motion,  was  referred  to  tlio  Committee 
on  Publication. 

The  following  letter  was  read  from  Dr.  J,  G.  Norwood : 

BFBiHariBLD,  Illi.,  March  81,  18fi8. 
7b  B.  F.  Shumard.  Xf.D., 

PraidfUt  of  the  AcadeiK/  ofScimet  of  £t.  Luait. 

Dear  Sir ; — I  beg  [eate  tu  submit  tur  the  consiilerBtinn  of  the  Acadpmj 
the  following  reiuarki  on  acime  of  the  rncka  of  lllinoia,  which  overlie  the 
maio  Coal  Meaaarti  in  eeveral  eciunliea  of  Ibis  Stale. 

In  lS66-e,  while  making  exaniinaliona  in  the  Ta  Salle  Coal-fleld,  I  found 
in  the  upper  bedi  a  Dumber  of  urganic  remains  which  were  entirely  new  la 
me,  but  twlonging  moitly  to  genera  liberally  distributed  throush  the  Coal 
MeaEurt?B  of  tbia  and  the  neighboring  Stall's.  lieing  asKuciated  witli  Cool 
Maasure  fouila  and  iatimalely  connecled  with  bcda  of  coal,  they  were  con- 
■idered  to  belong  to  the  true  Carboniferous  era.  In  the  winter  of  1S56,  I 
canted  drawings  Co  be  made  of  some  of  them,  with  the  intention  of  descri- 
bing them  in  connection  with  the  late  Mr.  Henry  Fratten.  Since  bis  death 
these  drawings  have  not  l>een  found.  I^stsummer  Mr.  II,  A.  Ulflbrs  wrote 
ontdeacriptiTe  notes  of  several  new  PndaetiaaA  ChoaeUt  IVom  the  loealities 
alluded  to,  to  be  used  in  a  small  monograph  on  Pndurti  and  Choaeia  which 
I  was  then  having  print«:d,  but  which  still  remains  unfinished. 

Uy  atteotion  was  not  especially  direottd  to  a  eiimparison  of  these  fossiis 
with  oreaoic  remains  peculiar  to  rocks  of  the  Permian  system,  as  establish- 
ed by  sir  Boderick  Hurehison  and  other  European  geolofiists,  until  since 
the  annmiiiGement,  made  by  Prof.  Swallow,  of  Missouri,  of  thc,existence  of 
Permiaii  rack*  in  the  Territory  of  Kansas,  which  was  soon  followed  by  the 
pnUieation  of  the  same  tact  by  Mr.  F.  B.  Meek  and  Dr.  K.  V.  Hi^'den.  Hav- 
mg  tfana  had  my  attention  directeil  to  this  subject,  after  ■  review  of  some 
of  the  fimib  finiiid  in  Bureau,  La  Salle,  and  Henry  Counties,!  have  become 
■atiiSed  that  the  upper  beds  at  least  of  the  Iji  Salle  rocks  are  of  the  same 
age  aa  tbtwe  ctmtaJninK  many  of  the  organic  remains  described  by  the  gen- 
ttemen  abova  named  as  belonging  to  the  Permian  rocks  uf  Kansas. 

AmODK  the  foSiUs  are  Prctm  CltantLindicui  (SuKiiiow),  Mi/tilut  Kuamatta 
(Saw.)^^Prodtu»ia  Noneoadii  (8aai.),  Manatii  radialitf  (Phil),   Edmmdia 
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Mttrchitonia  f  (King),  Leda  (Nucula)  subaeituia  (MheJc  4r  Hayden).  In  a  pa- 
per which  I  am  preparing  for  the  Academy,  the  whole  fauna  of  these  rocks 
will  be  noticed  so  fiur  as  I  am  acquainted  with  it^  and  a  comparison  institu- 
ted between  that  and  the  underlying  Coal  Measures.  In  the  meantime,  I 
enclose  a  rertical  section  of  the  rocks  at  one  point  in  La  Salle  County. 

The  beds  are  composed  of  sandstones  and  conglomerates,  mapnesian 
limestone,  slates,  and  red  and  blue  gypseous  marls,  all  of  them  resting  un- 
comformably  on  the  underlying  beds.  In  addition  to  the  beds  named,  three 
thin  seams  of  coal  occur  in  the  rocks  alluded  to  as  seen  in  the  section :  thus 
showing,  that,  if  this  formation  shall  be  proved  to  belong,  undoubtedly,  to 
the  Permian  period,  the  gn^eat  probability  is,  that  the  upper  beds  bf  coal  in 
sereral  sections  of  the  State  are  of  the  same  age.  This  is  rendered  almost 
certain  from  the  veiy  partial  examination  I  have  been  able  to  make  of  the 
organic  remains  from  other  localities.  I  may  also  mention  the  occurrence 
in  the  slates  of  scales  of  a  PUxtyttmiuSf  which  belongs  to  the  Permian  epoch. 


SECTION   OF  THE  BOCKS  AT   LA  SALLE — ^DESCEKDING. 


No, 
1. 

2. 

8. 
4. 

5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


Bluish  and  reddish  clay 
shales 

Limestone  (brecciated)  •  • 

Gray  shale,  irregular- -4 

Gray  compact  limestone, 
fossiliferous 

Black  slate,  irregular  •  •  • 

Shaly  limestone,  very  ir- 
regular in  thickness  •  • 

Coal 

Limestone 

Shale,  gray 

Gray  limestone 

Gray  shale 

Blue  limestone 

Bhick  slate 

Coal 

Blue  shale 

Limestone 

Coal 

Fire  clay 

Shale 

Limestone 


ft.  in, 

14  8 

15  8 
to  6 

14    9 
6 

8 
1 
26  8 
1 
7 
5 
5 
7 


9 
1 


5 
5 
6 
1 
8 
9  8 
8    6 


No, 

21.  Coal 

22.  T\se  clay 

28.  Blue  shale 17 

24.  Gray  limestone 8 

25.  Blue  shale 9 

26.  Gray  limestone 2 

27.  Blue  shale 12 

28.  Blue  limestone 2 

29.  Blue  shale 1 

80.  Black  shite 2 

81.  Blue  shale 13 

82.  Hard  limestone 4 

88.  Blue  shale 2 

84.  Blue  limestone 

85.  Red  shale 2 

86.  Limestone 

87.  Red  shale 4 

88.  Brown  shale 10 

89.  Sandstone 18 

40.  Silicious  shale 19 

41.  Slaty  shale 11 

42.  Black  sUte 6 

48.  Coal 4 


ft.  im. 


8 
1 
5 
5 
5 


5 


7 
5 

3 
5 


8 


This  section  embraces  only  a  portion  of  the  rocks  of  La  Salle,  while  in 
Bureau  County,  beds  occur  whidi  overlie  all  those  here  given. 

I  will  forward  to  the  Academy,  as  soon  as  completed,  a  notice  of  the  Gre- 
ology  of  that  region,  together  with  that  of  such  other  sections  of  the  State 
as  appear  fit>m  a  comparison  of  their  fossils  to  be  of  the  same  age. 

Very  respectftilly, 

J.  G.  NORWOOD. 

Dr.  Koch  stated,  in  relation  to  the  bones  of  Mastodon  discovered  by  him 
in  Gasconade  Co.,  in  1889,  and  referred  to  by  l>r.  Wislizcnus  in  the  paper 
read  by  him,  at  a  late  meeting  of  the  Academy,  that,  at  the  time  when  he 
made  the  discovery  alluded  to,  he  had  been  fblly  aware  of  its  importance, 
and,  accordingly,  had  taken  care  to  preserve  all  the  bones,  (of  which  fiu;t 
Dr.  W.  seemed  not  to  be  aware,)  as  well  those  which  were  partially  burned 
as  those  which  wereunbnmt;  all  the  weapons  and  other  objects  mentioned 
in  his  published  paper,  consisting  of  two  stone  axes,  several  stone  spears, 
and  arrow-heads,  all  bearing  evidence  of  the  action  of  fire ;  and,  also,  por- 
tions  of  the  wood  cinders,  charcoal,  and  ashes,  sam^es  of  the  clay  in  which 
the  animal  had  been  mfared,  and  of  the  black  alluvium  by  wliich  the  bones 
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had  been  coYerod  «fterwardi»— «iid  that  they  were  now  in  the  Royal  Mu- 
seum of  the  Uniyenity  of  Berlin,  where  any  person  might  examine  them. 
They  had  been  exhilnted,  toon  after  their  discoTexy  and  exhumation,  in 
St  Lonit,  In  Philadelphia,  and  in  London,  where  they  had  attracted  the 
attention  of  the  iate  Drs.  Harlan  and  Morton,  Sir  Charles  Lyell,  and  other 
distinguiihed  identific  gentlemen. 

Concerning  the  arrow-head  lying  underneath  Hie  femur  of  the  Mastodon, 
in  Benton  Co.  Mo.,  he  would  farther  state,  that  the  place  where  the  arrow- 
head had  come  in  contact  ¥rith  the  bone  could  still  be  discriminated  by  its 
greater  whiteness,  the  remainder  of  the  bone's  surfkce  being  of  a  brownish 
color.  Dr.  K.  exhibited  a  profile  section  of  the  deposits  cut  through  in  the 
excavation  at  this  locality.  He  obserycd  further,  that,  so  far  as  he  knew, 
only  flye  skeletons  of  Jtf.  gigantem  had  thus  &r  been  discovered,  the  bones 
of  which  had  not  been  so  fiur  separated  and  scattered  as  to  preclude  their 
being  brought  together  again  and  arranged  so  as  to  form  a  complete  articu- 
lated skeleton.  Of  these  five,  one  had  been  fonneriy  exhibited  in  Peale's 
Museum,  in  Philadelphia ;  there  was  one  in  Baltimore ;  one  on  the  conti- 
nent of  Europe ;  the  skeleton  found  in  Benton  Co.,  Mo.  (now  in  London) ; 
and,  lastly,  that  of  the  late  Dr.  John  C.  Warren,  in  Boston,  Mass. 

Mr.  Holmes  remarked,  touching  this  subject,  that  he  did  not  agree  with 
Dr.  Wislizenus  that  it  could  be  considered  "a  hasty  and  thus  fiu*  unwar- 
ranted supposition  that  Man  had  existed  contemporaneously  with  the  Mas- 
todon."  Nor  could  the  M,  giganteus  be  considered  as  an  ante-diluvial  rather 
than  a  post-diluvial  animal.    Properiy  speaking,  there  had  been  no  such 
geological  era  as  a  diluvial  period.  Diluvium  or  marine  drift  and  alluvium 
or  fresh-water  drift  had  been  common  to  all  geological  periods  since  there 
had  been  land  above  water.    This  sutject  had  been  amply  illustrated  by 
Prof.  Hitchcock.   (Surface  Oeol.)    Prof.  R.  Owen,  of  London,  had  express- 
ed the  opinion  (Brit  Pos.  Mam.)  that  it  was  negative  evidence  only  that 
excludea  Man  ftt>m  the  Pliocene  fhuna  of  the  British  Isles.   Fictet  had  con- 
sidered the  question  to  be :  What  animals  inhabited  Europe  when  Man  first 
appeared  there,  and  thence,  at  what  geological  epoch  his  origin  was  to  be 
placed  ?    And  this  learned  author  CfiwH.  de  Paid.,  Vol.  I.),  admitting  with 
other  Palaeontologists,  that  there  were,  as  yet,  no  positive  proofli  of  the  ex- 
istence of  Man,  in  Europe,  during  tiie  Older  Pliocene,  nor  as  eariv  as  the 
great  northern  boulder  drift  of  the  Newer  Pliocene,  had  nevertheless  con- 
cluded, that  Man  had  established  himself  in  that  country  but  a  short  time 
after  that  drift,  the  continent  not  having  been  whoU^  submerged ;  that  these 
first  inhabitants  saw  the  cavern  bears,  elephant,  rhmoccros,  and  other  ani- 
mals of  the  Older  Pliocene  age,  which  became  extinct  in  Europe  in  tiie 
Newer  Pliocene ;  and  that  some  of  them  were  victims  of  the  same  inunda- 
tions which  had  filled  the  caverns  with  tiie  bones  of  these  animals,  human 
bones  having  been  found  mingled  together  with  them  in  the  same  deposits 
and  caves,  rolled  and  water-worn  in  like  manner,  and  in  the  same  altered 
condition  of  their  texture.    And  this  would  seem  to  be  conclusive  of  their 
contemporaneousness.    In  America,  the  Rhinoceros  had  not  been  found  in 
deposits  later  than  the  Miocene,  nor  the  M.  gigantnu  in  deposits  earlier  than 
the  Post-Pliocene ;  and  this  age  was  later  than  the  cavern  epoch.    Prof.  F. 
8.  Holmes,  of  Charleston,  S.  C.,  had  Lately  established  that  not  only  the 
tapir,  peccary,  raccoon,  opossum,  deer,  elk,  -and  musk-rat,  of  species  still 
living,  but  some  domestic  animals,  also,  as  the  horse,  sheep,  hog,  and  ox, 
which  (so  far  as  positive  evidence  went)  became  extinct  before  tiie  arrival 
of  the  white  race  in  America,  were  contemporaries  with  the  Mastodon,  Me- 
gatherium, and  Megalonyx,  on  this  continent,  in  the  time  of  the  Post-Plio- 
cene deposits  of  South  Carolina ;  and  in  this  conclusion  he  had  the  con- 
currence of  Agassiz.    It  was  very  certain  that  neither  the  entire  surface 
drained  by  the  Mississippi,  nor  the  whole  southern  portion  of  the  United 
States,  had  been  submerged  under  the  ocean,  since  the  Post-Pliocene 
era,  so  as  to  cut  off*  the  stream  and  succession  of  mammalian  life. 
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ProfeBsor  Holmes  htd  ftirther  ezpreMed  the  opinion,  that  although 
"it  has  been  acknowledged  that  tiie  maatodon,  megatheriom,  elephant, 
ri/ptodon,  and  two  species  of  Eqnine  ge1le^^  eta,  are  entiielj  extinct,  yet 
me  disooYeries  made  of  the  remains  of  even  some  of  these  would  indicate 
that  thej  still  existed  at  a  period  so  recmit,  that,  in  the  language  of  Prof. 
Leidy,  '*it  is  probable  the  red  man  witnessed  tiieir  declining  existence." — 
(Post-Pliooene  Foss.,  1866.)  It  was  not  the  purpose  of  Mr.  H.  to  allude  to 
the  prooft,  that  existed,  of  the  cootemponuieonsness  of  Man  and  the  Mas- 
todon on  this  continent,  but  merely  to  obsenre,  that  the  researches  of  emi- 
nent Geologists  seemed,  thus  fiur,  to  have  furnished  no  scientific  ground  of 
ol^ection  by  way  of  antecedent  improbability  agilnst  the  hypothesis. 

Mr.  Harrison  presented  a  fossilized  nut,  from  Hanging-Rock 
District,  Ohio ;  also,  a  mass  of  iron  ore,  from  the  Iron  Moun- 
tain, Mo.,  about  ten  feet  beneath  the  surface,  in  ferru^nons 
cl^,  at  the  foot  of  the  mountain. 

Rev.  D.  B.  Woods,  and  John  Lapsley,  Esq.,  were  elected 
Associates. 


April  12,  1858. 

The  President,  Dr.  B.  F.  Shumard,  in  the  chair. 

The  following  works  were  received :  "  On  the  Egg-Tooth 
of  Snakes  and  Sizards,  by  Dr.  David  F.  Weinland,^  presented 
by  Mr.  Harrison;  ** Proceedings  of  the  Dedication  of  Plum- 
mer  Hall,  Salem,  Oct.,  1857," from  the  authors;  *' Vital  Statis- 
tics, by  Dr.  Wynne,"  presented  by  Dr.  McPheeters ;  "Map 
of  Territory  of  u.  S.  from  the  Mississippi  to  the  Pacific  Ocean, 
etc.,  by  Lieut.  G.  K.  Warren,"  from  the  author. 

A  paper  from  Prof.  G.  C.  Swallow,  on  "Grape  Culture  in 
Missouri,"  was  read  by  the  Corresponding  Secretary,  and  re- 
ferred to  a  committee. 

A  letter  was  read  from  Major  F.  Hawn,  communicating  a 
paper  "On  the  .Trias  of  Kansas";  which  was  read,  and  referred 
to  a  committee. 


Apra  19,  1858. 

The  President,  Dr.  B.  F.  Shumabd,  in  the  chair. 

A  letter  was  read,  dated  March  15,  1858,  from  the  "Soci6t^ 
Imp.  des  Naturalistes  de  Moscou,"  acknowledging  the  receipt 
of  the  Trans,  of  the  Academy,  and  advising  them  that  the 
"Bulletins"  of  the  Imperial  Society  would  be  sent  in  return 
through  the  agency  of  the  Smithsonian  Inst'n ;  also,  a  letter, 
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dated  Jan.  17,  1858,  from  the  "■  Academic  des  Sciencoa,  Arte 
et  Bellei;-Letlres  de  Dijou,"  acknowledging  the  receipt  of  the 
Tramn,  of  the  Academy,  and  advising  them  of  the  transmis- 
sion of  the  "Mfimoires"  of  the  Academy  of  Dijon,  "id  Ser., 
Vols,  I. — Vt  through  the  ^ency  of  the  Smith'n  Inst'n  ;  also, 
a  letter,  dated  Jan.  9th,  1868,  from  the  "Imp.  Regio  latituto 
Lombordo  di  Scienze,  Lettere  ed  Arti,"  of  Milan,  acknowlodg- 
ing  the  receipt  of  the  TransT  and  advising  the  Academy  that 
the  publications  of  the  Imperial  Institute  would  be  sent  in  re- 
turn tlirough  the  agency  of  the  Smith'n  lust'n. 

The  following  works  were  laid  upon  the  table  :  "Mtmoires 
do  TAcud^mie  dcs  Sciences,  Arts  et  Belles-Lettres  de  Uijon," 
2d  Ser.,  Vols.  I.,  II.,  III.,  IV.  &  V.,  1851-56,  from  the  Acad- 
emy ;  "  Description  d'un  Nonveau  Genre  d''£dcMt4  Fossile — 
Atlas — par  L,  Nodot,"  fi-om  tlie  Author;  "Letlres  sur  les 
Roches  du  Jura  et  leur  Distribution  Greograpbique  dann  les 
Deux  Hemieph6rea,  par  Jules  Marcoii,"  Paris,  1857, — "Cours 
de  Geologic  Pal^ontologique,"  Zurich,  1856, — "  Esquisse  dWe 
Classification  dea  Chaines  de  Montagnoa  d'une  partie  de  I'A- 
m^rique  du  Nord,  par  M.  Jules  Alarcou," Paris,  1855, — "Carte 
G^olcwique  des  Etats-Unis  et  dea  Provinces  Anglaises  dc 
I'Am&que  du  Nord,  jiar  Jules  Marcou,"  1855, — "Iiistitut  do 
France — Acad,  des  Sciences:  Rapport  sur  un  Mdmoire  de  M. 
Jules  Maroou,  relatjf  k  la  Class'n  ues  Chaines  do  Montsgnes 
d'une  partie  de  I'Am^riqne  du  Nord," — from  Prof^  Jules  Mar- 
con;  "Crustacea  and  Ecliinodermata  of  the  Northern  Pacific 
Shores,  by  "Wm.  Stirapson,"  Camb.,  1858,  from  the  Author; 
"Eighth  Ann.  Rep.  of  tlic  Board  of  Dircctoi's  of  the  Pacific 
R.R.,"  and  "Address  by  E.  Miller,  Chiof  Eiig.,"  from  E.  Miller. 

An  Indian  quoit  was  prL'sented  by  E.  Miller,  and  a  black 
snake,  by  E.  Weyden. 

The  Special  Committee  to  whom  was  referred  the  paper 
entitled  "On  the  Ultimate  Analysis  of  Light"  made  their  re- 
port, and  were  discharged. 

The  Committee  to  whom  was  referred  the  paper  entitled 
"  Grape  Culture  in  Missouri"  reported  the  same  for  publica- 
tion in  the  Transactions. 

The  Committee  to  whom  was  referred  the  paper  by  Major 
F.  Hawn,  on  "The  TVtos  of  Kansas,"  reported  the  same  for 
publication. 

0.  G.  Cates,  Esq,  was  elected  an  Associate  Member. 
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condiuiYe  to  my  own  mind,  ac  it»  doubdeu,  will  be  to  ^ours.    All  of  the 
described  foMils,  wlthperhaiw  two  exertions,  arc  identical  with  Permian 
species  of  Bussia  and  England,  while  all  of  the  new  species  appear  to  be 
more  nearly  allied  to  Permian  forms  than  to  any  other. 
Three  of  the  fonr  species  of  Bryozoa  are,  without  doubt,  Permian. 

1.  Tkamniaau  dubiui  (King),  is  certainly  in  our  collection. 

2.  FenaieUa  reUfbrmis  (King).  Our  specimens  agree  with  the  Bussian 
species  firom  the  Permian,  referred  doubtfidly  to  this  by  Lonsdale.  (Geo. 
Kuss.,  Vol.  I.,  p.  680.) 

8.  TkamniBeus,  species  not  determined,  but  which  seems  to  be  identical 
with  a  Permian  specimen  figured  in  GeoL  Trans.,  2d  Ser.,  Vol.  8,  pi.  12, 

flg.  7. 

4.  Schizodus  RMsicus  CVemeuil),  Geol.  Buss.,  pi.  19,  figs.  7  &  8.  We 
hare  numerous  specimens  of  this  very  important  Permian  fossil.  Both  Ta- 
rieties  and  the  intervening  forms  are  represented  in  our  collection. 

6.  Avicula  antiqua,  CG^ol.  Buss.,  Vol.  2,  pi.  20,  fig.  18.  Migor  Hawn's 
collection  contains  many  specimens  which  appear  to  be  identical  with  this 
Permian  species. 

M%jor  Hiawn's  collection  also  contains  specimens  which  are  nearly,  if  not 
quite  identical  with  Productus  horrescenSf  Ver.^  Murchisonia  subcmgulata^  Ver., 
ifytUus  PcUlasif  Soiemya  Biarmica,  Fer.,  Osteodeima  KtUorgana,  >>r.,  of  the 
Permian  in  Bussia,  and  Cardinia  Listeri  of  the  English  Lias.  There  are 
also  many  specimens  of  MonoUs,  a  genus  seldom,  if  ever,  found  below  the 
Permian. 

I  can  but  feel  that  these  &cts  are  sufficient  to  justify  our  decision  that 
these  rocks  are  Permian.  Lideed,  I  know  of  no  other  formation  in  the  West 
whose  fossils  would  give  so  large  a  proportion  of  species  identical  with,  and 
analogous  to,  those  of  the  same  rocks  in  any  one  locality  in  Europe,  as  these 
witi^  uie  Permian  of  Bussia. 

It  gives  me  great  pleasure  to  announce  through  your  Academy  Major 
Hawn's  important  discovery,  the  result  of  his  long  and  earnest  labors  to 
develop  the  Geology  of  Kansas.  The  friends  of  Western  Geology  will  look 
forward  with  great  interest  to  his  forthcoming  work  on  the  results  of  his 
geological  hivestigations  in  that  Territory. 

Very  respectftdly,  your  obed't  scrv't, 

G.  C.  SWALLOW. 

A  paper  by  6.  C.  Swallow  and  F.  Hawn,  entitled  "The 
Rocks  of  Kansas,  with  Descriptions  of  New  Fossils  from  the 
Permian  Formation  in  Kansas  Territory,"  was  read  by  the 
Corresponding  Secretary,  and  referred  to  a  committee  con- 
sisting of  Drs.  Prout,  Shumard  and  Wislizenus,  and  Mr.  Smith. 

Rev.  C.  F.  Smarius,  Rev.  T.  H.  Newton,  and  Wm.  S.  Allen, 
Esq.,  were  elected  Associates. 


March  8,  1858. 
The  President)  Dr.  B.  F.  Shuicabd,  in  the  chair. 

A  letter  was  read  from  Dr.  John  James,  elected  a  Corres- 
pondent. 

The  following  works  were  placed  upon  the  table :  Explor. 
&  Surrs.  of  Pacif.  R Jl.  Routes,  Vol.  IV .,  from  Hon.  L.  M.  Ken- 
nett;  Iowa  Hand-Book,  by  Ed.  H.  Parker,  1856,  and  the  Kan- 
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saa  and  Nebi-aska  Iland-Book,  1857-8,  by  Edw.  H.  Parker, 
from  tlieaiithur;  Proceed,  of  the  Acad.  Nat.  Scifncoa,PhiladT 
Dec,  1857,  from  the  Society;  Jour,  of  the  Franklin  Inst.,  No. 
385,  from  the  Society. 

Dr.  A.  Wislizenua  read  a  paper,  entitled  "Was  Mau  cou- 
temporaneoas  with  the  Mastodon  ?"  Referred  to  a  couuiiittee. 

The  Correspomiing  Secretary  read  a  continuation  of  tlie 
paper  read  at  the  last  meeting,  by  G.  C.  Swallow  and  F.  Uawn, 
on  the  "Rocks  of  Kansas,"  giving  additional  doatTJptions  of 
New  Species  of  Fossils  from  the  Pemiian  Formation  in  Kan- 
sas Ter.     Referred  to  the  Bame  comnuttee. 

Dr.  B.  F.  Shumard  read  a  paper,  entitled  "Descriptions  of 
New  FoBsils  from  the  Coal  Measnres  of  MisHouri  and  Kansas, 
by  B.  F.  Shumard  and  G.  C.  Swallow." 

On  motion,  this  pa]>er  was  referred  to  the  Comnuttee  on 
Publication. 

Dr.  B.  F.  Shumard  stated  that  since  he  bad  examined  Maj. 
Hawn's  Collection  from  the  Permian  Rocks  of  K.insas,  he  hid 
studied  a  aeries  of  fossils  from  the  White  Limestone  of  the 
Guadalupe  Mountains,  New  Mexico,  which  were  obtained  by 
his  brother,  Dr.  O.  G.  Shumard,  while  acting  in  the  oopachy 
of  Geologist  of  the  Government  Expedition  under  Cant.  John 
Pope,  for  obtaining  water  by  means  of  Artesian  wells  along 
the  line  of  the  82d  Parallel,  and  that  he  had  arrived  at  the 
coDoluiion  that  these  also  were  of  Permian  ag<e.  Thtfl  White 
Limestone,  he  reniarked,  contains  a  number  of  fossils  that  arc 
identical  with  Permian  species  of  England  and  Russin,  while 
others  are  near  analogues  of  characteristic  Pcnnian  fonii«  of 
those  countries;  several  are  also  identical  with  Permian  spe- 
cies, described  by  Prof.  Swallow,  from  Kansas.  The  CoUeo- 
tion  contains  well  marked  examjiles  of  Auloiiteges,  a  genus 
that  has  not  been  recognized  in  formations  below  the  Penni- 
an ;  the  species,  however,  is  distinct  from  the  English  and  Rns- 
sian  forms.  There  are  specimens  which  ngree  perfectly  with 
the  descriptions  and  figures  of  Camaro27horia  Schlothetmi, 
C.  Oeinitaiana,  and  Productut  Leplayi,  as  given  by  Vemeuil 
and  King;  also  a  Prodnctus  very  analogous,  if  not  identical, 
with  Productus  Cancrini  and  a  Ttrebrat^dai^),  which  agrees 
with  7".  »Mper«(e«  of  Vemenil  in  every  respect,  except  that 
the  dorsal  valve  of  the  American  fossil  is  not  quite  so  gib- 
bous. There  is  also  in  the  collection  Terebraiula  doiigata, 
Terehratula  (Spiriffera)  ptctinifera,  ^nrifer  crittata,  Acan- 
tkocladia  ancepa,  Synocladia,  and  fragments  of  a  Monotia 
which  approaches  nearest  to  Jtf.  apeluncaria.  Besides  these, 
the  collection  embraces  new  species  of  Productut,  Spirifer, 
Chonetea,  Coraia,  TrilobiUa,  and  a  slender  i-^ww/tna  nearly 
two  inches  in  length.  Scarcely  any  of  these  fossils  are  posi- 
tively identical  with  forms  of  our  Western  Coal  Measures. 
According  to  the  M8.  Report  of  Dr.  George  G.  Shumard,  this 
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White  limestone  presents  a  thickness  of  more  than  a  thou- 
sand feet. 

Dr.  Shumard  farther  stated  that  he  was  preparing  a  paper 
on  the  new  fossils  from  the  Permian  of  the  Guadalupe  Moun- 
tains, which  he  hoped  to  complete  in  time  to  read  before  the 
next  meeting  of  the  Academy. 

Messrs.  Ernest  Weyden  and  Frederick  A.  Churchill  were 
elected  Associates. 


March  22,  1858. 
The  President,  Dr.  B.  F.  Shuhabd,  in  the  chair. 

A  letter  was  read  from  the  Horticultural  Society,  London, 
Eng.,  acknowledging  the  receipt  of  the  Transactions  of  the 
Academy. 

The  following  works  were  placed  upon  the  table :  Report 
of  Explor.  &  Surv.  of  Pacific  R.R.  Routes,  Vols.  IV.  &  V., 
and  the  Rep.  of  the  Superintendent  of  the  U.  S.  Coast  Surv., 
1866,  from  the  Hon.  Frank  P.  Blair,  Jr.;  "A  Geological  Sketch 
of  Canada,  by  W.  E.  Loean  and  T.  Sterry  Hunt,**  from  Dr. 
Shumard ;  Jour,  of  the  ^i^anklin  Inst.,  Vol.  LXV.,  No.  387, 
from  the  Society. 

The  committee  to  whom  was  referred  the  paper  of  Dr.  Wis- 
lizenus,  "  Was  Man  contemporary  with  the  Miistodon  ?"  rec- 
ommended the  same  for  publication.  The  paper  of  Mr.  Bender 
on  the  '^Formation  of  Hail"  was  referred  to  the  Committee  on 
Publication. 

The  committee  to  whom  was  referred  the  paper  of  G.  C. 
Swallow  and  F.  Hawn,  entitled  ^The  Rocks  of  Kansas,  with 
Descriptions  of  New  Permian  Fossils,"  recommended  the  same 
for  publication. 

A  paper,  entitled  '*0n  the  Ultimate  Analysis  of  Light,  by 
John  James,  M.D.,"  was  read  by  the  Corresponding  Secretary, 
and  referred  to  a  committee. 

Dr.  H.  A.  Prout  read  apaper,  entitled  ^Descriptions  of  New 
Species  of  Bryozoa  frt)m  Texas  and  New  Mexico,  collected  by 
Dr.  George  G.  Shumard,  Geologist  of  the  U.  S.  Expedition  for 
Boring  Artesian  Wells  alongthe  82d  Parallel,  under  the  di- 
rection of  Capt.  John  Pope,  u .  8.  Corps  Top.  Eng."  Referred 
to  a  committee. 

Dr.  B.  F.  Shumard  read  a  paper,  entitled  ^Descriptions  of 
New  Fossils  from  the  Permian  Kocks  of  the  Guadalupe  Moun- 
tains, in  New  Mexico,  collected  by  Dr.  George  G.  Shumard, 
Geologist  of  the  Expedition  for  obtaining  Water,  by  means  of 
Artesian  Wells,  along  the  line  of  the  8^  Parallel,  under  the 
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direction  of  Capt.  John  Pope,  U.  S,  Corps  Top.  Eng." 
paper  was  reieired  t^J  a  oommittee. 

Rev.  Alexander  Proctor,  Rev,  E.  F,  Berkeley,  and  Hessra. 
Thomas  E.  Day,  Edward  F.  Pittman,  and  EdwM  Miller,  were 
elected  Associatfi  Members. 


April  .■»,  1858. 
President,  Dr.  B.  F.  SarKAiui,  in  the  ehatr, 

Tlie  following  works  were  received  from  tlie  Hon,  Frank  P. 
Blair,  Jr. :  Report  of  Explor.  &  Surveys  of  Pacific  Railroad 
Routes,  Vol.  Vl.;  Report  of  Sup't  of  U.  S.  Coast  Surv.,  1856; 
Finance  Report,  1854;  Compend,  of  U.  S.  Census,  1850;  and 
Report  of  IJ.  Slat«8  A  Mexican  Boundary  Survey,  by  W.  H. 
Emory,  VoL  I. 

A  paner  was  read  by  Prof.  Seytfarth,  D.D.,  entitled  "A  Re- 
markable Seal,  in  Dr.  Abbott's  Egyptian  Museum  at  N.  York, 
Explmned ;"  which,  on  motion,  was  i-efeired  to  the  Com  ' 
on  Publication. 

The  following  letter  was  read  from  Dr.  J,  G.  Norwood: 

8ptiiHOPtBi.D,  Illb.,  Hard)  81,  1B68. 
To  B.  F.  Sinmard,  M.D., 

Praidfat  a/ the  Acadeisy  i^Scimx  of  St.  Ijiuii. 
Dear  Sir :  —  I  bcs  leave  lo  submit  for  the  conaideraCion  of  the  Acndein;' 

the  roUovina  remarks  on  aomi>  of  tlio  rocica  of  Illinois,  wliich  overlie  the 
main  Coal  MLiLsiiri'S  in  eL'vt-nU  counticn  of  This  Sutt'. 

in  \mb-^,  vhik'  making  v.inmlnaLiuns  in  llii-  I.h  Snlli^  roal-flel<l,  I  found 
in  ttie  upper  bed*  a,  amiilwr  of  organic  remains  which  were  entirely  new  to 
mc,  but  Delonffing  mostly  lo  genera  liberally  dialributed  throoEb  the  Cool 
Hewures  of  tnia  and  tlie  neighboring  States,  Being  aMOci&ied  with  Coal 
Heunre  fusslla  and  intimately  connected  with  beda  of  coat,  the;  were  con- 
sidered lo  belong  to  the  true  Carboniferuus  ora.  In  tlie  winter  of  1S50,  I 
caused  dntwinga  to  be  mad<>  of  some  of  them,  with  the  intention  of  descri- 
bing them  in  connection  with  the  late  Mr.  Henry  Fratten.  Since  his  death 
these  drawings  have  not  been  found.  I^it  summer  Hr.  U.  A.  U!0tr«  wrote 
outdeacriptiTe  notes  of  several  new  Prniucfiand  CAoiw^a  tVom  the  localitioa 
alluded  to,  to  be  used  in  a  small  monogruih  on  Pmdiu^  and  Chontlet  which 
I  wa«  then  having  printed,  but  which  still  remains  unfinished. 

tiy  attentioo  was  not  especially  directed  lo  n  comparison  of  these  fossils 
with  organic  remains  peculiar  to  rocks  of  the  Permian  syatcm,  as  eatablish- 
ed  by  air  Boderick  MurchiaoD  and  other  European  geologists,  imlil  since 
the  annoBnoemint,  made  by  Prof  Swallow,  of  Missouri,  of  the,existence  of 
Permian  rocks  in  the  Tcrritoi?  of  Kanaaa,  which  waa  soon  followed  b;  the 
poiilieation  of  the  same  bet  bj  Mr.  F.  B.  Heek  and  Dr.  F.  V.  Harden.  Uav. 
tng  thiM  had  my  attention  directeil  to  this  subject,  after  a  review  of  some 
of  the  fbwib  found  in  Bureau,  La  Salle,  and  Henry  Counties,!  have  become 
latisfltid  that  the  upper  beds  at  least  of  the  La  Sslle  rocks  are  of  the  same 
^e  ■■  tboae  containing  ntany  of  the  organic  remains  described  by  the  gcn- 
Ikiiien  aiMve  named  as  belonging  to  the  Permian  rocks  of  Kansas. 

Among  the  foaails  are  Pecim  Cleaveiandiau  (SiboUob),  Ht/tilnt  souonuMui 
(&».>,  PW*"*"  Normodii  (9wal.),  Uonalu  Todiaiuf  (PhU.),   Etlmondia 


124  TRANS.    OF  THB  ACAD.    OP   SOIBNCB. 

it  does  not  rise  so  abruptly  from  the  general  sur&ce.  This 
latter  variety  of  our  shell  resembles  somewhat  Inoceramus 
ctmveaeus  (as\\  &  Meek),  from  which  it  is  easily  distinguished 
by  the  concentric  lines  of  the  surface,  which  are  much  wider 
apart.  The  L  Vancouverensis  is  also  much  less  oblique,  and 
this  character  also  separates  it  from  I.  Sagenns  (Owen),  to 
which  it  bears  some  resemblance. 

Dimensions. — ^The  measurements  of  the  best  specimen  in 
the  collection  are — length,  4  inches ;  height,  4  inches ;  thick- 
ness of  left  valve,  i  inch.  There  are,  however,  some  fragments 
which  show  that  this  species  attains  a  much  neater  size,  per- 
haps more  than  double  the  dimensions  here  given. 

Form,  A  Loc. — Occurs  in  the  dark  argiJlaoeons,  compact 
limestone  of  Nanaimo  River,  Vancouver's  Island.  Dr.  Evans 
placed  fragments  of  this  shell  in  my  hands  for  investigation 
several  years  since,  from  the  same  locality,  along  with  a  Nau- 
tilus which  appears  to  be  identical  with  N,  I>ekaf^  (Morton) 
and  other  forms  of  the  Cretaceous  system.  But,  notwithstand- 
ing their  great  interest,  as  pointing  out  for  the  first  time  the 
existence  of  Cretaceous  rocks  in  that  region,  these  fossils  were 
not  described,  as  they  were  not  sufficiently  well  preserved  to 
permit  an  accurate  determination  of  their  specific  characters. 
Subsequently  Dr.  Evans  again  visited  this  locality  and  ob- 
tained a  number  of  more  perfect  specimens,  and  among  the 
others  a  fine  collection  of  X  Vancouverensis, 

Pinna  calamitoides,  Shumard. 

Shell  elongated,  triangular,  compressed,  slightly  curved,  um- 
boncs  rounded ;  buccal  portion  attenuated ;  ligament  margin 
acute,  arcuate ;  palleal  margin  gently  concave ;  surface  mark- 
ed with  about  fourteen  slender,  rounded,  longitudinal  ribs, 
separated  by  spaces  much  wider  than  the  ribs.  On  the  liga- 
ment side  of  the  shell  these  ribs  are  quite  distinct,  regular  and 
nearly  equidistant,  but  on  the  palleal  portion  they  are  partial- 
ly effaced,  and  assume  the  form  of  irregular  and  rather  broad 
folds. 

Dimensions, — Apicial  angle,  28° ;  at  the  distance  of  about 
two  inches  from  the  point  of  the  beak  the  width  is  13  lines, 
and  the  thickness  6  hues. 

A  single  specimen,  only,  of  this  shell  has  come  under  my 
observation.  It  is  somewhat  mutilated,  the  extremities  being 
broken  off  and  the  surface  more  or  less  exfoliated.  An  exam- 
ination of  more  perfect  individuals  may  therefore  render  it 
necessary  to  slightly  modify  the  above  description. 

For,  A  Xoc— Cretaceous  formation  of  Nanaimo  River,  Van- 
couver's Island.  The  fragment  of  rock  in  which  the  specimen 
was  embedded  is  a  dark  greenish  argillaceous,  sandy-textured 
limestone,  with  dark  igneous  pebbles  disseminated  through  it. 
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I>escHptions  of  New  Fossils  f^ani  the  Tertiary  Forma- 
Han  of  Oregon  and  Washington  I'erritoriea  and  the  Ore- 
tcuieoua  of  Vancouver's  Island^  collected  by  Dr.  Jno.  Eoans^ 
U.  8.  Oeoioyisty  under  instructions  from  the  Department 
of  the  Interior, 

BY    B.    F.    SUUMARB,    H.D. 

TERTIARY  SPECIES. 

LuciNA  FIBROSA,  Shumard. 

Shell  compressed,  convex,  inequilateral,  length  greater  than 
the  height ;  ouccal  margin  obtusely  subangulate  above,  ob- 
liquely subtnmcate  below ;  basal  margin  very  slightly  arched, 
or  straight  in  the  middle  and  rounded  at  the  extremities ;  anal 
margin  rounded;  ligament  margin  straight  in  young  speci- 
mens and  gently  arched  in  the  adult;  ligament  impression 
lanceolate,  deeply  excavated,  wrinkled,  margined  by  a  slightly 
elevated  carina ;  beaks  obtusely  rounded,  slightly  elevated ; 
surface  with  incquidistant  concentric  lines  of  growth,  and  a 
broad  transverse  fold  in  advance  of  the  beaks.  With  a  mag- 
nifier we  can  perceive  close,  fibrous,  longitudinal  striae  in  the 
spaces  between  the  concentric  lines ;  these  are  quite  irregular 
and  frequently  bifurcate.    In  old  a^e  the  shell  assumes  a  sub- 

Snadrate  form,  and  the  basal  margin  is  quite  straight  or  even 
ightly  concave. 

Length,  about  26  lines ;  height,  20  lines ;  thickness,  9  lines. 
There  are  fragments  in  the  collection  which  show  that  this 
species  considerably  exceeds  these  proportions. 

Form.  <t  ioc.— i>btained  by  Dr.  Evans  in  dark  argilla- 
ceous shale  at  Port  Orford,  Oregon  Territoiy,  and  at  Davis' 
Coal  Mine.  The  specimens  under  observation  arc  crushed 
and  distorted  from  pressure. 

CoRBULA  EvANSANA,  Shumard. 

Shell  subtrigonal,  gibbous,  slightly  inequivalve,  inequilater- 
al, length  greater  than  the  height ;  buccal  margin  short,  roun- 
ded ;  anal  end  oblique,  prolonged,  somewhat  rostrate,  oblique- 
ly truncated  at  the  extremity ;  posterior  slope  foiTning  nearly 
a  right  angleVith  the  umbo.  An  elevated  sharp  carina  extends 
from  the  beak  of  each  valve  to  the  posterior  inferior  extremity, 
and  interior  to  this  is  a  second  carina,  M'hieh  is  somewhat  roun- 
ded and  usually  most  distinct  in  the  right  valve ;  basal  margin 
obtusely  rounded,  slightly  produced  near  the  middle,  and  in 
most  specimens  slightly  contracted  posteriorly ;  beaks  flatten- 
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ed  near  the  anterior  raai^n,  conves,  rather  j.romijiciit,  incur- 
ved ;  surface  roarlcei;!  with  fine,  rather  imlistinct,  conce-ntrio 
stns!,  and  generally  with  Beveral  distinct  folds.  The  cardinal 
tooth  of  the  right  valve  is  thick,  trigonal,  and  placed  under 
th«  beak  nearest  the  buecal  side,  whiic  the  cavity  for  reoeiv- 
ing  the  tooth  of  the  op]>osite  valve  is  triaDgalar,  de«p,  and  sit- 
uated directly  under  the  beak.  The  substance  of  the  shell  is 
rather  thick,  and  at  the  cardinal  margin  quite  robust. 

Length,  71  lines;  height,  about  6  lines;  thickness,  4i  lines. 
These  proportjons  vary  somewhat  with  the  age  of  the  shell. 

Althou^  the  collection  contains  many  spedmens,  not  one 
of  them  retains  its  original  form,  all  being  more  or  less  distor- 
ted from  pressure. 

In  a  few  specimens  the  posterior  slope  ei:hibits  a  double 
eariua  on  only  one  of  the  valves  aud  a  single  exterior  one  on 
the  other,  but  generally  there  are  two  carinie  on  each  valve. 

Our  shell  resembles  C.  tknsata  (Conrad),  from  which  it  is 
distinguished  by  the  double  carina  on  the  posterior  side  and 
its  thinner  valves. 

Form,  tfc  I.OC. — Tliis  Kpeeies  is  exceedingly  abundant  in  the 
dark  aluminous  shale  at  Davis'  Coal  Mine,  and  at  tlie  Coal 
Mines  of  Port  Orford,  where  it  is  aGSociated  with  Lvctna 
Jibro»fi,  and  Cerithtum  Klaniethen«\». 

Lkda  Willamettkmsis,  Shumard. 

Shell  small,  obloiiyr-ovale,  convex,  inequiliilera! ;  buccal  mar- 
gin gently  arched,  and  forming  with  the  cardinal  margin  near- 
ly a  right  angle ;  anal  side  prolonged,  rostrated,  truncated  at 
the  estremity ;  basal  margin  slightly  arched ;  cardinal  border 
oblique  In  advance  of  the  beak  and  slightly  e!£cavated  behind ; 
beaks  sub-medial  not  very  prominent.  The  surface  markings 
are  entirely  obliterated  on  tlie  only  specimen  we  have  obtain- 
ed of  this  species. 

Form.  A  Loc. — Occurs  with  Ludna  parilia  in  dark-gray 
ulitnous  limestone,  at  Brooks'  Lime  Quarry,  Willamette  Val- 
ley, five  miles  north  of  Salem,  Oregon  Territory. 

Lkda  Obegona,  Shumard. 

Compare  Zeda  {Nucula)  impreisa  (Conrad),  in  Geol.  of  U. 
S.  Exploring  Expedition. 

Shell  rather  large,  ovate,  compressed,  convex ;  anterior  ex- 
tremity strongly  arched  ;  posterior  extremity  rostrate,  slightly 
recurved,  truncated ;  baaal  margin  forming  a  broad  curve, 
slightly  contracted  near  the  posterior  extremity ;  ligament 
matgin  slightly  concave ;  beaks  situated  a  little  in  advance  of 
the  middle ;  surface  neatly  ornamented  with  regular,  conoen* 
trie,  impressed  lines,   becoming  more   approxunaCe    above ; 
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dition  of  the  object  an  its  own  determinative  factors ;  for,  the 
consideration  most  consistently  characterizing  the  concrete 
objects  and  under  their  most  varied  bearing  is  that  which 

Jualifies  all  the  ultimate  effects  through  their  causative  con- 
itions ;  and,  being  the  most  catholically  applicable,  when  once 
eonceiyed,  is  most  apt  to  be  assumed  into  the  universal  appli- 
cation of  thought,  and  thence  of  language.  Classification  of 
the  ultimates  from  their  fundamental  relations  is  ^  under- 
sitanding^  "  intellection,"  or,  appreciation  of  the  special  by  the 
general 

All  understanding  takes  place  by  syllogistic  derivation  of 
the  known  ultimates  from  their  granted  fundamentals,  or  effi- 
cient categories.  Hence,  without  the  fundamental  ideas,  no 
syllogistic  comprehension  or  understanding  is  possible. 

In  experimental,  analytic,  or  **  inductive  science,  where  we 
are  bound  to  proceed  on  the  granted  ultimate  phenomena, 
such  as  conceived,  the  fundamental  or  explanatory  ideas  be- 
ing themselves  the  occult  object  in  question,  they  remain  to 
be  introduced^  in  order  to  effect  an  understanding. 

Therefore,  the  progressive  introduction  of  the  explanatory 
ideas  is  the  vital  vein  of  progress  in  analytic  science. 

Science  itself  being,  like  intelligence  generally,  (A.  M. 
Weiss)  perceptive,  knowing,  and  creative,  its  conceptions  are 
correspondingly  diagnostic,  dogmatic,  and  indagative.  The 
first  class  is  embodied  by  the  diagnostic  hand-books,  the  se- 
cond by  the  ^  text-books,^  or  dogmatic  representations  of  the 
conceived  truths,  the  third  by  the  progressively  suggestive 
^questions  to  reality**  (Humboldt),  their  synthetic  application 
and  logical  test,  or  the  creative  operations  of  the  mind. 

Science  itself  is  the  systematic  survey  and  nexual  under- 
standing of  phenomena,  whether  that  nexus  be  a  truly  causal 
one,  or  merely  one  of  typical  associations,  called  ^  laws."  From 
the  knowledge  of  nexual  relations,  we  are  enabled  to  ^  class,'* 
or,  collectiv^y  appreciate,  the  multitudinous  ultimate  pheno- 
mena under  the  simplified  points  of  view  of  their  efficient 
fkctors,  involving  and  catholically  elucidating  them  in  all  their 
combinations,  permutations  and  possible  ultimate  consequen- 
ces, as  from  a  focus  of  light,  or  any  luminous  point,  which 
actually  unites  and  exermses  the  several  qualities,  especial 
energies,  and  directions  of  the  infinite  number  of  rays  therein 
involved. 

The  deeper  we  penetrate  into  the  conception  of  the  truly 
efficient  and  ftindamental  relations,  i.  e.,  true  laws  and  true 
causes,  the  ampler  in  compass  and  profounder  in  causal  grad- 
uation become  the  phenomenal  domains  (Proc.  Am.  Ass'n,  p. 
255)  thereby  qualified  into  their  most  ultimate  effects  (Prof. 
B.  Peirce's  Lect.  Potential  Physics,  Smith.  Inst.),  which  con- 
stitute the  prompted  subfect  of  science,  whilst  the  pervasive 
understanding  thereof  is  science  itself. 
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The  required  conception  of  a  fuudomcntal  relation,  once  ad~ 
vnnced,  the  teat  of  iu<  eonipL'tency  is,  whether  all  the  conse- 
quences thence  derivable,  ooiisistently  with  the  fundamental 
position  offered,  do  coincide  with  the  respeoliTe  real  phenome- 
na. Hence  its  sufficiency  can,  at  most,  be  proved  only  in 
those  oases  upon  which  it  is  brought  to  bear,  and  upon  whieh 
it  may  be  borne  out,  as  by  eo  many  odds  in  iavor  of  its  truth, 
or  upon  which  it  oan,  by  any  actual  discrepancy  betwuen  it 
and  the  respective  real  effects,  be  thus  far  disproved. 

The  mind  of  animab*,  as  numerous  obaen-atious  on  animal 
sagacity  render  probable,  is  by  no  means  destitute  of  ii  share 
of  logical  reasoning,  on  the  strcDgth  of  experienced  aaaocia- 
tions  of  phenomena.  In  their  wild  state,  and  on  limited,  and, 
on  the  average,  the  same  occurring  associations,  no  progi-ess 
is  observable ;  while,  under  the  varied  conditions  of  domestic 
city,  which  fV^quently  are  syi^teznatically  contrived  for  the 
purpose  of  traimng,  their  scope  beoonias  enlarged  by  the  in- 
creased number  and  the  varied  qualities  and  combinations  of 
associated  phoDomona. 

A  logical  deduction  is  the  qualification  of  the  questioned 
ultiniatee,  or  eSect«,  W  the  known  or  granted  fundamental 
relations  or  causes.  Where  the  fundamental  relation  is  itself 
the  question  at  issue,  and  tlie  ^nted  ground  to  proceed  upon 
is  the  uitimates  or  effects,  logic  can  find  its  applioalion  only 
afler  the  tundauental  idea,  pui^ortiog,  by  its  consequenoos, 
to  cover  the  phenomenal  eoeotu,  has  been  advanced.  Thu 
fundamental  relation  once  conceived,  and  its  applications  like- 
wise iidvauced,  thtiii  it  is,  iiidecd,  bv  i.oc.ic,  that, /oUoict?! if  the 
achifv^^d  uoncuj)ti..TLs  in  tlielr  tniuk,  wt-  IvM-  llu'lr  bifiirinus  or 
polar  consistency,  with  the  advanced  positions,  by  syllogitm^ 
on  the  one  huid;  and,  on  the  other,  with  the  phenomena,  by 
identifying  the  advanced  and  logically  consistent  consequen- 
ces witii  the  respective  real  effects;  lo^o  proceeding,  like 
judgment,  from  both  the  purpose  and  its  realization,  present 
in  either,  and,  when  subsequently  rendered  manifest,  repre- 
sentative  of  both  in  one  act.  ("Weisuugen  moa.  Schpf.,"  Ws. 
6,7,8.) 

Tha  purported  explanatory  relation  being  the  more  funda- 
mental one,  for  that  very  reason  it  can  not  be  arrived  at  by  de- 
daction.  Therefore,  in  the  attempted  explanation  of  causes, 
themselves  not  directly  observable,  and  hence  requiring  to  be 
it^erred  or  "oonstruea,"  it  is  absolutely  a  contradictio  in  ixd- 
jecto  to  require  the  conception  thereof  to  be  originated  by  logi- 
cal deductioriyin  themanner  of  syllogism;  but,  as  far  as  logic  is 
concemed,it  has  to  test  the  sufficiency  and  efficacy  of  the  pre- 
conceived fundamental  position,  and  of  its  synthetically  con- 
ceived applications,  on  the  grounds  of  the  OHeumed  cause,  on 
the  one  band,  and  of  the  established  phenomena  on  the  other. 

The    introduction  of  the  explanatory  idea  is  essentially 
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ajmonyinous  with  hrpotbesis,  suggestion,  conjecture,or  theorem^ 
which  is  the  basis  or  the  **  understanding''  C^Verstaendniss") : 
these  very  terms  being  in  most  instances  expressive  of  some- 
thing introduced  in  order  to  sustain.  The  popular  expression 
of  "jumping  at  a  conclusion"  essentially  implies  not  the  en- 
actment of  a  deduction  or  actual  conclusion,  but  the  antici- 
pation of  a  correct  fundamental  rekUion.  In  a  like  manner, 
the  consciousness  of  this  anticipating  nature  of  causal  surmise 
is  expressed  in  the  idiomatic  phrase,  "I  guess**;  and  the  an- 
ticipated correspondence  with  effects,  in  its  equivalent,  "I 
expect";  while  the  Greek  language  signifies  the  optional 
proposition  by  **  men^^  and  the  subsequent  reflection  thereon 

It  is  only  by  a  faculty  of  explanatory  suggestion,  that  is  an- 
tecedent to  logical  test  and  prepares  the  matter  and  ground 
for  the  operations  of  the  latter,  that  the  human  mind  can  en- 
ter into  the  essential  constitution  of  phenomena  by  the  con- 
ception of^ndamental  reiations^  which,  it  is  presupposed,  will 
prove  true  in  their  subsequent  synthetic  applications;  and 
which,  if  successful  in  coverinff  the  dependent  phenomenal 
ground,  actually  amount  to  nothing  short  of  an  intuition  or 
actual  divination.  The  science  of  correct  hypothesis,  or  of 
truthful  anticipation^  would  indeed  be  the  science  of  sciences, 
the  invention  of  inventions ;  for  it  is  on  this  promethean  fac- 
ulty of  a  priori  invention  (of  true  relation)  which  produces 
the  matter  for  subsequent  lo^cal  scrutiny  (e.  g^  syllogism  and 
identification),  that  essentiaUy  depends  all  cfiicient  action,  or 
actual  progress^  in  scientific,  artistic,  and  executive  pursuits ; 
whereby  an  unbounded  progress  into  the  depths  of  causes  and 
the  survey  of  their  dependent  phenomena  (B.  Peirce,  abv.)  is 
rendered  possible ;  and  such  is  the  power  and  domain  of  hy- 
pothesiSy  the  vital  factor  of  intellectual  progress,  by  its  actual 
vein  of  intuitivb  trxDEBSTANDtWG.  ("Die  Sehergaben," 
Leipz.,  Fr.  Fleischer,  1842,  p.  62,  etc.) 

Truth,  as  the  intellectual  representative  of  reality,  being 
generated  from  within,  at  the  prompting  of  the  objects  to  be 
comprehended,  nothing  can  be  more  conducive  to  its  origina- 
tion than  the  abundant  supply  of  the  objective  matter,  the 
first  step  in  analytic  research^  which  consists  in  perception^ 
analysis  by  classiication  into  categories,  comparison,  hypoth- 
esis, synthesis,  and  logical  scrutiny.  It  would  appear  that  the 
chief  characteristic  of  induction  consisted  in  the  establishment 
of  codrdinately  component  objective  conceptions^  so  that  an  idea 
being  advanced  and  ascertained  with  one  of  them,  the  syn- 
thetic application  may  be  tried  on  all  the  rest ;  and  if  ascer- 
tained on  all  the  rest  of  the  coordinate  conceptions,  then  it  is 
predicable  as  a  common  feature  or  "  law,"  those  coordinate 
conceptions  comprising  the  whole  known  subfect  by  being  its 
component  inte^*als. 
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It  ia  therefore  requirefi,  first,  to  establish  all  the  ultimate 
plijoota  under  consideration,  as,  in  organograjihic-al  classifica- 
tion, the  iruHfitluatt,  as  coordinate  conceptions  and  which 
comprise  the  whole  subject.  Next,  by  tlie  conception  of  hia- 
tfu  without,  and  transitivtia  within,  and  that  do  uot  admit  of 
demarcation,  the  idea  of  the  "species,"  L  e^  ^^tw  ofitidividuaU, 
is  mad«  coOrdinatcly  to  comprise  the  whole  subject  otice  more. 
A  certain  character  being  once  conceived  sa  obtaining  in  re- 
spect of  one  group  of  species,  if  tJio  same  character  hold 
good  in  its  synthetic  apphcation  to  the  cofirdiuates,  the  other 
species,  it  will  likewise  produce  coordinate  groups,  compris- 
ing, once  more,  the  whole  subject;  and  another  platform  is 
ginned,  on  which  to  realize  a  law  exhavgttvely,  because  emu- 
prvhensive  of  the  whole  §u>jject  at  issue.  By  such  a  gradna- 
ted  process  of  conception  of  coordinates,  the  most  complete 
nmount  of  objective  matter  to  be  understood  is  afforded  as  an 
excitant  to  the  intuitive  faculty ;  and  every  advanced  position 
may,  at  once,  be  exhaustively  applied  by  an  application  ou 
aL  the  coordinates  concerned. 

It  ia  thus,  that,  by  a  systematic  graduation  ol  the  subject, 
that  subject  itself  ia  rendered  aa  complete  and  available  as 

ruble,  provided  the  motiveg  atlvancea  for  such  coordination 
themselveB  aptly  conceived,  which  remains  &  mfttter  of  in- 
tuitive device,  not  one  <^  deductions.  The  aubject  beii^ 
thus  prepared  and  made  available,  still  it  by  no  means  guar- 
anties any  subsequent  excellence  of  explanatory  hypothesis 
to  be  introduoed.  Indeed,  ex)>erience  has  shown,  that  many 
anticipations,  ov  inferences,  largely  "jumped  at,"  hiive  proved, 
in  the  end,  more  real,  efticioiit  and  productive  thun  a  great 
m;iny  others  lb.it  wort'  more  clalnjr.itely  conducted  ;  for  these, 
too,.no  less,  in  every  one  of  the  preliminary  as  well  as  essen- 
tial steps  of  induction,  just  as  necessarily  and  infalliblv  in- 
volve some  predetermined  drift  or  purpose,  some  mode  of 
fteui,  or  "tarn  of  mind,"  in  each  particular  partial  enactment. 
A  remarkable  instance  of  the  prophetic  energy  of  truth. 
Striving  to  embody  its  creations  on  the  objective  materials,  is 
afforded,  on  a  closer  consideration,  by  the  Linnean  numero- 
sexusl  system  of  vegetable  classification.  The  boding  truth 
of  a  panuuount  sway  of  ffeiieration  and  number,  in  the  ^^phy- 
tie"  kjDgdom,  (compare,  also,  Phyllotaxis,  last  No.,  and  Proc. 
Am.  Ass'n,  1857,  p.  81.)  is  evidently  contained  in  it  as  a  truth- 
ful, and  bence  upholding,  vital  element,  however,  in  that  ap- 
plication and  in  its  identifications  with  the  object  at  issue, 
viz.,  natural  affinity,  in  many  cases,  glaringly  at  fault;  this 
especial  embodiment  representing  only,  as  it  were,  the  foot- 
pnnts  and  perishable,  because  inadequate,  phenomenal  form  of 
a  giant  Truth  wandering  there,  and  whose  powerful  vital  fac- 
tors it  has  withal  served  to  impress  and  propagate  beyond 
any  doubt,  and,  in  this  involute  torm,  has  rendered  universally 
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known  and  nniyersally  gnggestive.  Indeed,  as  A.  v.  Humboldt 
remarks  when  complaining  of  the  perishability  of  hypothetical 
ideas  once  considered  inmllible,  in  most  cases  it  was  only  the 
ultimate  embodiment  or  formulation  that  perished,  the  nu- 
cleus of  a  true  and  powerfhl  thought  persisting  to  this  day, 
under  its  yai;)ous  modem  embodiments ;  in  any  case,  a  proof 
of  the  production  of  actual  truth  from  within  the  mind,  and 
not  as  a  deduction  from,  or  passive  consequence  o^  the  objec- 
tive phenomena. 

Language,  in  its  sig^nificant  appreciations  and  classifications 
of  ideas,  conveys  and  involves  the  repeated  and  multifariously 
di^sted  opinions  and  modes  of  view  of  millions  of  intellects, 
and  of  more  or  less  qualified  observers  and  thuikers ;  and, 
doubtless,  owes  most  to  the  prophetic  imagery  of  poesy.  It 
is,  in  many  cases,  by  its  prbfound  philosophical  conceptions, 
chiefly  manifest  in  the  symbolic  application  of  figures,  a  fer- 
tile, although  imperceptible,  source  of  intellective  suggestion ; 
being,  in  a  remarkable  manner,  borne  out  by  the  final  scien- 
tific view  of  the  respective  cases,  e.  g.,  in  the  idea  of  sharp  air 
as  productive  of  those  maladies  now  with  probability  ascribed 
to  Uie  agency  of  the  ozone  state  of  the  atmospherical  oxygen, 
or  in  that  of  pith  or  ^  marrow^  as  the  natural  figure  for  the 
emanative  axis  of  vital  power,  borne  out  as  such  by  the  scien- 
tific consideration  of  the  great  nervous  centres,  no  less  than 
by  the  succulent  marrow  of  the  young  vegetable  sprout  being 
now  recognized  as  the  primary  organ  of  vegetable  organo- 
genesis, the  new  radial  elements  springing  up  at  the  succulent 
terminal  marrow-core  ori^natingthe  bud,  and  ultimately 
contained  within  it  (Schacht).  Whether  the  same  or  a  cor- 
responding character  will  not  hold  good  with  the  "marrow** 
of  fistulous  bones,  likewise,  remains  K>r  the  future  to  show. 

A  truly  philosophical  view  of  any  subject  can  alone  cover 
all  emergencies;  an  intrinsically  consistent  one  alone  can  stand 
forever,  and,  if  once  assumed,  be  maintained  in  universal  cir- 
culation and  elaboration  as  above  remarked.  Not  so  with 
classifications,  or,  points  of  view,  exclusively  diagnostic,  utili- 
tarian, or  inconsistent,  because  in  many  of  their  applications 
apt  to  fall  short. 

It  is  thus  that  philosophical  designation,  or  classification, 
becomes  a  momentous  feature  in  human  progress,  so  that  by 
their  very  languages,  or  typified  ideas  and  modes  of  elabor- 
ating the  same,  ages  and  nations  can  be  known  as  to  the 
tendency  and  degree  of  their  general  attainments  and  intel- 
lectual height. 

Phtbioobapht. 

For  the  purposes  of  identification  by  differential  dii^ose, 
and  for  that  or  total  representation,  two  modes  of  considerable 
difference  are  practically  in  use — JDescription  and  Definition, 
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DofiititionH  purjioitinp;  effectually  to  render  the  essential 
vhaructvrs  and  unimpeachable  demarcAtiouH  of  phenomena, 
tlit-y  require  a  perfect  ultimate  representation,  and  hence  a 
knuwlfKlge  of  the  fundamental  conditionB,  »o  as  to  cover  all 
the  phenomena,  luider  all  conditions,  in  the  manner  in  whidi 
X  logical  or  raatheniatical  aeaumption  covers  oil  the  consu- 
quencos  there&otn  derivable. 

The  Hpecilic  or  distinctive  fiuidamental  conditions  of  the 
phenomena  of  organic  action  and  esnaterux  remaining,  as  yet, 
occidt,  the  poasibie  scope  and  limits  of  organic  phenomena 
can  not  be  develojied  a  priori  in  a  aynthctically  deductive 
vniyr,  but  i-equire  lo  l)e  ex)ierim  en  tally  circmnucribt-d  and  ana. 
lytieally  ascertained  and  reoordwl ;  and  this  is  tJie  province 

of  DKSCKIPTIOH. 

Ohoanogeapht. 

Descriptive  effort*,  or  the  record  of  ob«ervationa  made, 
have,  it  18  to  be  regretted,  in  organography,  im  yet  been  al- 
most exclusively  confined  to  the  collection  and  assortment  of 
diaffrto«tie  material.  Observations  on  the  espooial  and  gen- 
eral economy  of  organic  life,  the  hnowlodge  par  excellence,  riz., 
of  the  connexioti  of  organic  phenomena,  the  due  repository  of 
which  is  Nataral  History,  are  mostly  loRt  for  want  of  an  op- 
portnnity  tn  rcord  tliem,  and  through  the  comparative  neg- 
lect, ill  wliiili,  liv  :i  .strange  misconception.  Natural  History 
secniH  X"  !".■  liuM  liy  the  generality  of  stndents;  while  it 
termed  the  chief  object  with  the  fathers  and  regeneratora  of 
botanical  science,  as  with  Theophrastns  of  Eresus,  Dioscori> 
des,  Bmnfela,  Bock  (Tragus),  Fncbs,  Corda,  Tabemsmont^ 
nns,  and  with  Gesner;  to  the  latter  of  whom,  also,  the  honor 
of  tiie  first  steps  in  natural  classification  seems  to  be  due.  In 
Natural  History,  Linu6  and  Buffon  stand  perhaps  unequalled 
to  this  day.  By  his  intellective  suggestions,  truly  prophetio, 
Oovthe,  the  poet,  se«ms  to  have  been  the  principal  founder  of 
vegetal  as  well  as  fmrtebral  morphology,  although  it  was  reser- 
ved to  others,  acquainted  with  the  specialities,  filly  to  establish 
in  their  correctness,  and  deductively  to  apply,  the  positions  so 
beaatilhUy  advanced  by  him,  e.  g.,  in  his  poem,  "Die  Metamor- 
phose der  Pflanse,"  and,  concerning  the  mutual  relation  l>e- 
tween  the  elements  of  the  slcnll  and  of  the  vertebral  column, 
in  his  correepondencea.  New  and  spirited  points  of  view  have 
been  started  by  Schouw,  and  chiefly  A.  v.  Humboldt ;  the  for- 
mer, concerning  the  physio-geographical,  the  latter,  no  less 
concerning  the  moral,  ethnological,  and  statistic  relations  of 
the  viresoent  world;  while  the  intrinsic  or  causative,  and  the 
extrinsic  orultimate,philoaophical  relations  of  vegetable  econ- 
omy, sncb  as  development  (H.  Mohl,  Schacht,  Keisseck),  oraa- 
DOtaxis  (C.  Sofaimpco-,  A.  Braan),  morphology  (W.  r.  Goetle, 
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6.  W.  Bisohof^  G.  Engelmann),  vegetable  migrations  (Unger), 
geography  and  soenery,  as  specialities,  are  more  and  more  cul- 
tivated by  the  nnmerooB  devotees  of  Flora.  A  beautiful  con- 
tribution to  the  natural  history  of  plants  we  find  in  the  mono- 
graph on  the  Palm  tribe  loj  B.  Seemann,  Ph.  D.,  and  since  A. 
V.  Humboldt  has,  in  his  ^Kosmos,"  given  us  a  Natural  History 
of  the  physio-sensuous  Universe,  C.  Mueller,  in  his  "  Versuch 
einer  kosmischen  Botanik,''  an  essay  on  the  extraneous  rela- 
tions of  vegetable  t^pes,  and  Schleiaen  (^Die  Pflanze  und  ihr 
Leben")  one  on  their  intrinsic  and  sesthetical  ones,  we  need  not 
despair  of  seeing  Natural  History  once  more  resume  its  catho- 
lic dignity  as  the  text-book  of  both  the  intrinsic  and  extrinsic 
relations  of  the  efformative  kingdoms,  and  of  the  organograph- 
ical  and  botanical  parts,  in  specie^  of  the  Great  Economy,  or 
^Kosmos";  but  to  hold  its  purposes  in  disrespect  argues 
nothing  but  a  misapprehension  of  its  objects  and  character. 

Affinity. 

If  we  consider,  without  preiudice,  on  what  grounds  all  arti- 
ficial criterions  and  systems  thereon  based  have  been  advan- 
ced and  in  part  adopted,  it  is  mainly  because  they  were,  at 
first,  conceived  to  be,  to  a  certain  degree,  coincident  with 
^natural,"  actucU^  or  intrinsically  and  catholically  thorough 
BnaLABiTiss.  The  individuals  and  species  we  are  not  enabled 
as  yet  to  construe  synthetically,  or  define :  we  but  know  them 
as  prompted,  in  a  concrete  and  complex  condition,  on  occult 
grounds  of  unity.  The  variabilities  in  the  parts  of  the  indi- 
vidual, those  within  the  range  of  actual  congeners  as  well  as 
within  the  species,  afford  numerous  examples  whence  to  con- 
clude, what  may  be  the  more  variable  and  what  the  more  con- 
stant, and  hence,  probably,  the  more  essential  or  grave  char- 
acters under  the  present  average  conditions.  In  a  comparison 
as  to  total  or  "thorough"  resemblances,  called  "  affinities,"  we 
are  rarely  at  a  loss  on  such  evidence  tohich  individual  totals 
to  claim  as  the  closer^  and  which  as  the  more  distantly  related 
among  a  number  in  question. 

Natural  Classification  being  based  on  the  evidence  of  catho- 
lic constituent  relations,  it  eo  ipso  affords  a  most  fertile  ground 
for  the  conception  of  cosmological  or  catholic  ultimate  rela- 
tions in  orffanography.  The  2)e  Jussieu^  Bernard^  the  foun- 
der, and  Antoine  Laurent^  the  monographer,  of  natural  Or- 
ders in  botany,  since  1758,  in  resuming  the  primitive  question, 
viz.,  of  closest  total  resemblances,  were  so  successful  in  the 
groupings  they  advanced,  under  the  name  of  "  Orders,"  that 
most  of  their  arrangement  has  ever  since  been  received,  because 
ftf-conceived,  no  doubt,  at  the  prompting  of  their  arrangement ; 
and  their  "Orders"  have  withstood  the  futile  attempts  at 
synthetically  defining,  by  isolated  abstracted  character,  what 
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tipvcr  wiiB  the  of&pring  of  syiiUiotic  argument,  but  ot'compar- 
i»fin  ;  and  although  autliovs  liavv  n(lo|itcd  tlieir  arniiigc<ini.>nt, 
yt't,  in  contnuliction  to  tUeiv  vwy  |>rinciplt9  of  total  corres- 
{>oniieiic«B.  the  Orders  are  subdivided  on  partiul  critori%oO«a 
gratititously  selecteid  and  quite  inetlicient. 

The  proccas,  by  vluob  I  arrived  at  my  resulta,  waa  one  of 
Btrict  analytical  inference.  On  a  rewived  aiiggeHtion  oilinear 
connexion,  I  arranged  the  adopts  natural  ordera  and  ein^le 
erratic  fonna,  elevated,  faute  do  miwx,  to  the  rank  of  Urden 
(TamariiL,  Coriaiia,  Calycanllnis,  Fnnica,  Podojihyllum,  The- 
lygontim,  DaCiaoa,  and  the  like),  after  the  fuudamentol  rule 
of  natural  affinity,  ajiplied  to  aerialtKatioti,  viz.,  cloaeet  total 
coincidence  of  charac^ters ;  the  dignity  of  eaoli  character  Wng 
pwnly  BA  an  impreioion  of  judgment  derived  frum  their  com- 
pantive  values  of  cunatancy  and  Tarlability  on  the  individnala 
nd  witlun  the  Bpecie^  and  withal  &»in  the  relative  part  they 
iMamed,  a  poateriori,  viz.,  mibteiptmU  to  tltejuxtt^Htaitiom  of 
apeciea,  genera,  orders,  etc.,  on  the  fiinduineiital  leading  prin- 
ciple of  afiinity,  thorongh  correspondence. 

On  the  ground  of  citabliehed  Orders,  aucii  a»  Erioaceaa  in- 
clusive of  VaccinioK,  Xymphacacere  inclusive  of  both  Nu- 
phar  and  Victoria,  and  Kosiflom  iuclusive  of  Dryadete  and 
FomftoeB),  I  drew  the  conclusion,  that  m  these  caaeH  the  dif- 
ference between  hypogynoua  and  epigyuoiia  forma  vaa  Bab- 
ordinate  to  that  erf'  the  assumed  Order,  and  likewise,  that 
these  forms,  by  gradual  traneitioDS  (Nuphar,  Njmpliaeo,  Vic- 
toria; Pyrola,  Gaultheris,  Vaccinium)  through  mediating 
f<.nns  ei>miciled  much  cliiscr  inin.iii't  each  other  than  nuch 
forms  as,  e.  g.,  Papaver  with  £rica,  although  alike  hntogynous. 
The  iact  ohtaining  in  several  granted  instances,  1  ventured 
the  faypotheus,  that  every  hypogynoxn  form  might  connect 
w»*A  epigynaua  onet,  and  thiu,  perhaps,  a  aeriea  by  immediate 
eonneanons  (natural  series)  be  realisable. 

Synthetically  starting  on  this  proposition,  mentally  con- 
structing epigynoue  forms  to  given  hypogynous  ones,  and  vice 
versa,  I  was  ohartned  to  find  that  ^ese  fictions  had  their 
strict  correspondencies  in  reality.  As  an  hypogynous  form  of 
Calycanthns,  I  devised  the  very  counterjmrt  of  lUicium  of 
Hagnoliaceie.  As  a  «udhypogynouB  form  of  Cacteie,  Portu- 
lacca,as  a  cudepigynous  one,  the  apex  of  the  carpels  not  being 
covered  by  the  cwierent  calyx,  as  likewise  in  Mespilus  of  Rosi- 
flom,  I  recognieed  Mesembry  anthem  urn,  of  which  the  hypogyn- 
ooB  forms  must  be  Crassulaceffi.  I  had  known  Bartoma,  when 
in  Sp^n  I  found  that  Glauciuni  luteuni  may  stand  as  an 
hypogynous  Bartonia.  Papaveraceie  connecting,  on  the  one 
hand,  directly  with  Fumariacese  by  such  forms  us  Chelidoni- 
um  and  Hypecoum,  and  on  the  other,  through  Bocconia  and 
forms  like  Isatis,  with  Cruoifene,  the  adittt«  between  Papavera 
oen  and  Bartonia  (Loasaecte)  seemed  to  be  precluded.   How- 
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not,  therefore,  be  esteemed  Btringent  ones,  bat  only  of  a  condi- 
tional value.  What  I  find  to  be  far  more  indicative,  is  what  is 
called  habit;  for,  however  multiform  within  an  established  Or- 
der, still  every  natural  Order,  or  group  of  Orders,  has  its  high- 
ly impressive,  although  scarcely  describable  character  ofhabiU 
6y  habit,  XJmbellifer®  thoroughly  connect,  on  the  one  hand, 
with  Araliacaee ;  on  the  other,  with  Gruinales.  From  either 
of  the  other  affinities  remarked,  they  are  emphatically  distinct 
by  habit — ^loast  so  from  Begonia.  Come8e,by  habit  and  imme- 
diate continuity  of  total  correspondences,  connect,  on  the  one 
hand,  with  Nyssa,  in  fruit  and  habit  representing  an  epigyn- 
ous  olivaceotis  form;  on  the  other,  with  Rubiaccee,  which, 
through  Lonicereae,  Hydrangea,  and  Yalerianeoe,  conduct  us 
to  DipsacesB  and  Composite :  so  that  ComcsB  appear  as  an 
epigynous  phase  intermediate  between  Tubifioree  (Auct.)  and 
SynantheresB.  Ribes,  presenting  another  partial  affinity  to 
Timbellifcrse,  on  the  one  hand, directly  connects,  by  the  forms 
endowed  with  a  long,  tubularly  produced  and  petaloid  calyx, 
with  Fuchsias  of  onagraceo-salicario-myrtaceous  affinity ;  on 
the  other,  through  the  mediation  of  Escallonia,  with  Saxifra- 
gesB.  Begonuicese  by  their  anthero-connectival  fabric  indicate 
a  close  relationship  with  anonaceo-hydrocharideo-n}'mph8Boid 
forms,  an  affinity  confirmed  by  the  serpentarioul,  fiexuoso- 
nodulous  stem,  the  liriodendroid  stipules,  and  cissoid  and 
victorioid  foliage,  of  a  certain  Begonia,  and,  if  considered  hy- 
pog^nous,  would,  in  their  triquetrous  capsule,  alate  seed, 
apetalism,  and  tufted  stamination,  represent  the  fioral  fab- 
nc  of  Nepenthes^  itself  of  aristolochioid  affinity,  while,  by 
its  pitchered  leaves,  directly  belonging  to  Sarracenias  and  Di- 
onsas.  An  affinity  of  Begonia  to  Euphorbias,  by  a  divided 
stigma  and  inequilateral,  spotted  foliage,  also  deserves  consid- 
eration, but  stands  umneaiated ;  while  EuphorbiaceiB  them- 
selves by  their  cupulate  forms  immediately  connect  with  Fi- 
coidead,  on  the  one  hand,  and  in  their  crotonoid  forms,  on  the 
other,  most  probably  with  Danhnoids. 

The  foliage  of  Cis&us^  its  stipulaB  and  habit  of  stem,  which 
appears  to  be  composed  of  very  distinct  bands,  or  columns,  of 
ligneous  tissue,  as  m  Vitis,  unites  the  forms  of  Vitis  and  of  the 
fiexuoso-nodulous-stemmed  Viola  species;  the  whole  of  the 
ligneous  tribes  of  Violacece,  so  abundant  in  the  interior  of  Gui- 
ana, judging  from  Schomburg's  specimens,  likewise  insinuating 
the  subcordate,  acuminate,  oblique-sided,  underneath  roseate, 
foliage  of  Cissus  versicolor  and  certain  Yiolse,  an  affinity  also 
confirmed  by  the  occasional  apetalUtn  of  Viola  ])ubescens, 
Ait^  at  certain  seasons.  I  thus  obtained  the  following  par- 
tial file  of  closest  connections :  Umbelliferse,  Aruliaceae,  Am- 
pelidesB,  Violaceae,  ResedacesB,  Pamassiii,  Drosoraeeoe,  Am- 
phoratsB  (sarracenio-nepeuthoids),  Begoniacese,  both  of  the 
(epigynous)  termini  being  of  a  multifariously  related  type. 
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and  the  whole  (Vitis,  MfiitRjicnaum,  Leontice)  ctaiming  an 
affinity  to  the  niaguolioi'l  tril>e&,  MapioliaceE  by  Illicinm 
iiutiate  the  cslycanUioid  typ6,  in  its  resDOi^o-t^aniphoraceous 
properticB  and  habit  at  once  indicatire  of  butb  a  magnulia- 
ceoua  and  an  asaraid  afiiDity.  In  fiupomatia,  as  denoribed  by 
Endl^  I  find  a  melonift^nius  nristolochoid  form,  uniting  the 
indnm«nta]  and  staminal  parts  of  (perigynons)  Calycnntbas 
in  an  epigyiioua  vcnion,  with  tlie  oar|Ho  chnrootcr  ot'  Arieto- 
loobift.  Next  to  identical  in  floral  Htnictiire  with  Calycan- 
theee  are  (Endl.)  Moniinincera  of  lauroid  affinity.  Liitirus 
lieiixdiri  aiid  Lauritis  gcnerall}'  h&ve  t)ie  reunoso-camphurate 
property  of  Maguiiiiawie  in  their  fruit>  and  partly  in  tbetr  fo- 
liage (L.  Bensoin,  Asiuiina  triloba).  The  spotted,  curved 
and  amootliish  brancliee  of  Liiurua  Sassafras  arc  thoKv  of  Mag- 
nolia glauca.  The  nnthcral  valve  and  floral  texturo  of  Laun< 
us  we  find  in  Berbcris,  a  ^(>wr-oeIled  anther  in  Metiieper- 
mum,  likewise, — all  of  magnulioid  affinity.  It  ia  but  natural, 
that  moat  of  my  di'viaed  iiffinitiea  should  be  baaed  on  the  ha- 
bitual impressions  derived  from  the  vegetation  of  the  United 
State*  and  the  sonth  of  Europe,  tJiod*!  cotiveyod  by  the  /labit- 
luU/ormg  ofcentral  Europe  having  alrtady  tervecl  the  Euro- 
pfon  botamigta  to  gronp  forms  around  their  starting-]^iointa, 
mostly  indicated  by  the  yery  niune  of  the  Order  (Ranunco- 
lacPiB,  Berberides^,  Itouacev,  GeraniaceiB,  etc.),  notil  at  l»8t  a 
breach  ensned ;  which  breaches,  ^  a  natural  series  of  total 
connectioDS  does  exist,  must  naturally  be  supplied  by  the 
vegetations  of  other  countries,  less  consnIt«d,  because  less 
frequently  proraptfd  to  cuntenijilation  by  freijuent  accidental 
occarrence. 

If  we  consider  the  enormous  difference  of  seminal  structure 
between  forms  so  closely  allied  aa  Papaveraceffi  and  Crucife- 
rs,  and  as  Cesalpinee  and  Papilionaces  of  LeguminogR,  a 
umilar  one  between  Laurins  and  Magnoliaces  can  give  no 
ground  agunst  their  affinity;  and  LinnS,  in  recognizmg  the 
significance  of  embryonal  structure,  seems  not  to  have  expect- 
ed as  much  importance  from  the  seminal  induments  and  de- 
posits, which  properly  beloi^  rather  to  the  old  than  to  the 
young  plant,  by  becoming  efiunct*as  the  latter  assomee  an  in- 
dependent vittd  existence. 

Magnoliaceie,  through  Anonacea,  Schizandraces  and  Menis- 
permnm,  connect  with  Berberidera ;  and  the  latter,  through 
the  berried  forms  of  AcUea,  etc^  join  Ranunculaces.  1^ 
nunculus  Flammnla,  by  its  habits,  and  the  catervated,  lonticu- 
larlv  rostate,  monoepermous  carpels,  being  highly  insinuative 
of  Aliama  and  Sagittaria,  I  examined  the  latter  as  to  its  cau- 
line  structure,  which,  as  I  had  thence  antioipated,  actually 
proved  to  bo  an  exogenous  one  1  Even  before  then  I  had  been 
diffident  of  the  alleged  monocotyledonons  character  of  Atis- 
maoeffi  and  the  rest  of  najadaoeouB  tribes,  on  aoooont  of  the 


I 


188  TKAN8.    Of  THH  AOAD.    Of  80IBNCB. 

number  of  their  caipelfl  exceeding  the  dominant  one  of  ^Mono- 
cotyledonee,"  all  ox  which  have  threey  with  the  exception  of  cer- 
tain Graminee.  The  (magnoliaceons)  atiptUea  of  Potamoge- 
ton  seemed  likewise  to  contradict  that  location.  I  have  not 
yet  been  able  to  satisfymyself  of  the  actual  embryonal  struc- 
ture of  AlismacesB.  The  horse-shoe  seed  seems  to  present 
quite  as  homogenous  and  grumous  a  mass  as  the  albumen  of 
NymphacaceflB,  although  cartilaginous  in  the  former.  At  the 
butt  end  I  found  a  tubercle,  which  I  would  compare  to  the 
amniotic  saeculus  as  observed  in  the  allied  Podophylleae,  Ano- 
nacea  and  Cabomba. 

Hydrochaiideae,  most  intimately  connected  with  Nympha- 
oaceoB,  besides  the  foliage  and  epig3mism  of  certain  Nympha- 
ceflB,  fdford  ihe  parietal  f>lacentatian  of  Nymphsea,  Hydroclcis 

gr^jadeflB),  and,  more  distantly,  Cruciferas{l)^  combined  with 
e  minutiflB  of  NajadeaB,  the  epigynous  form  of  which  I  claim 
them  to  be,  and  to  which  (compare  the  antheral  structure  of 
Cycnogeton  Huegelii,  Endl.  Iconogr.,  and  Triglochin)  Junca- 
ginec,  no  doubt,  belong,  as  the  connecting  link  (Scheuchzeria 
and  Butomus)  to  Alismacese ;  while,  perhaps,  BurmanniaccsB 
require  to  be  added  to  the  dependencies  of  Hydrocharideee. 
In  habit,  Schollera  of  Pontederese  likewise  belongs  here, 
representing,  as  it  were,  a  peri^ynous  Zostera  by  the  habit 
and  texture  of  its  stem  and  fobage,  while  the  sagittaria  leaf 
and  the  densely  clustered  spike  of  Pontederia  likewise  recall 
the  najadeous  tribes  generally,  so  that  the  ^  Order"  of  Pon- 
tedereflB  is  likely  to  prove  the  perigynous  form  of  Hydroclia- 
rides,  connecting  them  with  hypo^nous  Fluviales,  Endl.  I 
have  not  yet  been  able  to  examine  fully  the  rhizoma  of  Pon- 
tederia, but  those  ofNelumbium  and  Nuphar  are  strictly  en- 
dogenousl  In  Podophyllum  peltatum,the  perennial  rhizoma 
is  perfetly  exogenous,  while  the  herbaceous  floriferous  stem^ 
which  alone  is  exserted,  bearing  a  terminal  flower  between 
two  opposite  terminal  leaves,  has  the  structure  designated  by 
^  endogenous."  In  a  specimen  of  Hydrocharideee,  as  well  as 
in  Sagittaria,  I  find  the  caudical  structure  to  be  clearly  exoge- 
nous^ and  as  NymphacaceoB,  by  their  epigynous  forms,  seem 
immediately  to  connect  with  Hydrocharideae,  the  two  may  be 
claimed  as  the  connecting  links  between  Monocotyledoneoe  and 
DicotyledoneoB ;  the  hypogynous  nymphsBoid  forms,  such  as 
Nelumbium,  Cabomba,  ana  perhaps  Myristicaceee  and  Sauru- 
rus,  by  their  seminal  structure  closely  allied  to  Piperitse,  and 
perhaps  no  less  (Saururus)  by  habit,  confirming  the  position 
advanced  by  authors,  that  Piperits  seem  to  mediate  the  mo- 
nocotyledonous  and  dicotyledonous  forms  by  transition. 

We  have  thus  threaded  the  file  of  Dicotyledons  back  to  its 
monocotyledonous  connections,  which  we  found  to  be  media- 
ted by  Nymphso-Hydrocharidee,  towards  the  dicotyledonous 
side  dissolving,  as  it  were,  their  pomal  (epigynous)  fusion  of 
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fioruil  porta  into  the  t'leiitlipromerism  of  nnjadci 
magnolioid  forma,  porigynouH  in  MonimiaceiB  and  Calyean- 
theK,  and  arriving  at  an  epigynoiis  ("i>omal'')  dividing  ridge, 
eo  to  say,  in  meloniferoiia  EupomaUa,  Scrpcntarin  and  auccu- 
lent  Begoniaces.  The  latter  se«in  to  be,  in  an  hypogynona 
version,  reprosentod  in  Amphoratas,  of  which  Nepenthes  has 
the  alate  seed  of  both  Begonia  and  certain  large-podded  Vio- 
lacew,  and  the  triquetrous  capsule  of  Triglochin  and  Reiieda. 
R«seda  imagined  apetalous  and  itit  pendent  fruit  turned  up- 
wards, we  Iiave  the  (melanthoid  I)  Image  of  a  Nepenthes  inflo 
rcscence.  No  doubt  Piifnassia,  by  its  fimbriate  petals,  is  of 
all  rioloid  forma  moat  closely  allied  to  Iteseda;  through  Vio- 
Inreic  and  other  eiaaoid  fonn»,  such  as  violet-leaved  and  scent- 
ed Ampelideffi,  we  arrive  at  epigynous  Hedera.  whose  foliage 
is  foreshadowed  in  Begonia  Dregei,  while  Araliacece,  Uni- 
belliteriB,  and  probably  VochyaiaceB,  form  the  dividing  node 
towards  Grnnmalcs  and  Rhceades,  Endl^  epigynously  termi- 
nated by  Loasaces,  whose  pinnatiiid,  encullate  forms,  anch  as 
Cajophora,  unite  in  themselves  somewhat  the  striate  fniit  and 
dematoid  habit  of  Umbelliferffl  and  Fumariaceffl — a  sort  of 
recurrtnfe  of  type  obser\'ablo  in  afl  "  pomal"  forms,  on  trial 
of  the  suggestion ;  thus  in  LoaaacciB  vra  likewise  see,  by 
Bartonia,  the  floral  habit  of  Cereua  and  Opontia  foreshadow- 
ed— the  head  of  a  Cactus  on  a  oapparoid  body,  so  to  say.  It 
is  thus  that  both  ttrmini,  or  ]>omal  dividing  and  connecting 
nodes,  of  these  orders  niay  be  conceived  to  joiti  at  their  ends, 
forming  a  "circuit"  or  "cycle";  and  the  application  of  this 
idea  holds  gooil  on  all  the  olliorn,  aw  we  shall  presently  kcc, 

tained  between  the  "-node*"  or  pomal  forms,  may  be  stated 
to  be  rather  homogenous,  or  unlforra  of  habit  as  well  as  floral 
stmotnre,  auoh  as  the  "rhceadoid"  and  "  polycarpio"  Orders  are 
within  themselves;  and  this  conception,  applied  to  the  other 
"tntentodes,"  or  oircuita,  holds  likewise  good;  so  that  the 
eircnit  itself  oan  be  said  to  be  conatituted  by  a  homogeneity 
of&abit,  u  to  the  somatic  part ;  and  an  elcutheromeroua  an- 
thic  structure,  in  two  direetJons  gradually  transforming  into 
symmeroQS  and  finally  epigynous  or  pomal  ones,  of  approid- 
matfl  types,  but  not  immetflately  mediated  by  transition,  and 
likewise  offering  taking  reaemdiancei  to  probably  all  the  other 
tpigynotu  forma,  by  a  remarkable  vari(Aility  of  floral  struc- 
ture in  each  epigynous  phase. 

AmanuUaceie,  Cheno]>oden  and  PolygoneEe  have,  from  a 
great  ocrincidence  of  habit  and  embryological  character,  and 
chiefly  by  immediate  connexions,  such  as  through  the  spinous 
atriculsr  perigons  of  both  Emes  and  Spinacia,  between 
P<dygonea  and  Chenopodece,  and  by  the  ambiguous  form  of 
Campborosraa,  between  Chenopodeie  and  Amarantaees,  been 
accounted,  as  a  connected  whole,  as  Oleraoea.     Nyctl^^en, 
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by  habit  no  less  than  by  their  seminal  structure  and  petaloid 
cal3rx9  likewise  apetalons,  are  mostly  considered  affines  to  Po- 
lygonefB,  to  which  as  well  as  to  Amarantaceie  (Amarantus  de- 
nexus,  Hemiaria  glabra)  Paronychiaceee  likewise  claim  a 
great  affinity,  so  striking  between  such  forms  as  Paronychia 
nivea  and  polygonoides  on  the  one,  and  Polygonum  axicuhire 
and  some  more  bracteate  ones  of  the  Mediterranean  region 
on  the  other  hand.  The  calyx  of  chenopodiaceous  Salsola  like- 
wise represents  that  of  NyctarinesB,  and  no  less  that  of  Std- 
Hce^  rather  incongruously  and  art^cially  united  by  authors 
with  polemonioid  Plumbago.  The  dense  crests  of  scarious  in- 
florescence of  Statice  approximate  the  genus  likewise  to  Ama- 
rantaces,  its  capitate  clusters  to  capitate  Dianthus.  In  the 
German  language,  popular  i^preciation  makes  Statice  a 
^  sand-pink.^  By  the  frequent  view,  in  Spain,  of  such  highly 
petaloid  forms  as  Statice  sinuata,  with  a  blue,  and  S.  iegy])ti- 
aca,  with  a  white,  petaloid  calyx  like  that  of  Mirabilis,  I  was 
strongly  impressed  with  the  coincidence,  suggestive  of  the 
idea,  that  the  one  was  an  apetalous  form  of  the  other,  both 
coming,  by  the  eleutheromerism  of  Statice,  under  the  dialy- 
petalous,  not  the  tubiflorous,  affinities. 

Frankeniacese,  in  every  respect  except  the  presence  of  pet- 
als, belonging  to  the  neighborhood  of  NyctagineaB,  by  these 
combined  characters  likewise  join  Statice,  as  well  as  Scleran- 
thacesB  of  Dianthoids.  Frankeniaces  have  the  fleshy,  farina- 
ceous, foliar  texture  of  both  Polycarpon  and  Chenopodiaces, 
and  in  habit,  stipulsB,  etc.,  most  closely  join  Paronychiaces, 
and  recall  Alsines.  According  to  Endlicher,  they  may  also 
be  somewhat  compared  to  Tamariscinoe, 

The  hippocrepiform  embryo  in  a  farinaceous  albumen,  the 
scarious  texture  of  capsules,  the  ciliate  filiform  stigma,  the 
flexuous  stem  of  Polygonee,  and  many  characters  of  habit  un- 
definable,  have  caused  the  prevalent  assumption  of  a  corres- 
pondence between  Oleraoes  and  Dianthoids.  To  my  mind, 
an  actual  connection  is  mediated  through  ParonychiacesB 
(and  Frankeniaoese)  between  Polygenes  and  CallitrichineK, 
Batis,  etc. 

As  in  Dianthoids  we  have  forms  with  a  tubiflorous  and  an 
eleutheromerous  calyx,  so  in  Statice  we  have  a  nyctagineous 
one,  in  Anneria  the  sepals  of  Xtnum,  with  which  it  would 
seem  to  connect  by  the  multiple  number  of  fused  caq>ic  ele- 
ments likewise,  as  ui  habit  generally.  Such  forms  as  Linum 
(sp.  qfJJisbon)y  with  its  rigid  and  projecting  calyx,  also  recall 
Alsinefe.  The  yellow,  arborescent,  tristylous  Linums  no  doubt 
closely  approach  the  tristylous  Hypericum  s]>ecies,  while  the 
proximity  between  Hypericinas  and  AlsinesB  +  Portulaccacea^ 
seems  to  be  indicated  by  Elatine,  uniting  the  habital  charac- 
ters of  MoUugo  with  the  rippled  seed  of  IlypericinsB. 

In  the  neighborhood  of  tncarpic  HypericinaB  we  must  per- 
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haps  plaoD  Cistiis  ami  Ilelianthemum,  by  tlit'ir  mcmbmnn- 
foous,  coetatc  calyx,  partly  Bpiridlij  tteixteii,  aiid  aeabrous  feel, 
seem  to  hint  iit  Loasaceas,  while  tht>  i-OMiiiouK,  ladanifcroUB 
character  recalls  capparid  properties  on  the  one,  aud  the  vii- 
cous  exBudation  of  LychnidH  on  the  other  Iiand.  A  positioti 
lor  Cistinn  might  also  be  aou^jhl  tor  near  Tiliaoeie,  where  a 
similar  valvatc  dchiHConce  (Spnrmantiia^  atid  Biniilaritj'  of 
stftmiitation,  ae  well  as  of  foliftee  (Byttiienaocie)  obtains.  The 
name,  nearly,  might  be  qnoted  for  Hy[>ericIuiQ,  by  habit  so  &r 
diiibtnt  from  Tiliaceie,  notwithstanding  a  polyadclphoua  stam- 
inatinn.  An  autopsy  of  Hypericuin  ualyvinum  atid  Biirtosia 
must  decide  in  favor  of  loaeuceons  afRiiity  for  HypericinK, 
und  perhaps  for  Cietince. 

We  thus  might  assume  the  following  linear  conuection  : — 
I.onsaceK  (with  Bix.iccffl  ?  Turneraceie  ?),  Ciatinie,  HypericintE 
( Oc  limn  the? ),  Linuin,  Armeria,  Statice,  Nyetaginese,  fPolygo- 
neir,  Chenopodeffi,  Amarimtaceffi,  ParouychiacetB?J  trankcni- 
aeee,  Scleranthflces,  DiantheiD,  Alsineie,  [filatincs?  Caltitri- 
ehineV  Batis?]  Molluginero,  PortulaccaeetB,  Cactem,  the  latter 
the  epigynoua  form  of  liotll  PortulaccaceE  on  the  one,  and 
i;raflsu)oia  Mesembryanthemum  on  the  other  hand,  Cercus  with 
IJartonia  JbrmaSi/  rounding  off  thin  cerastoid  circuit,  wlule 
pflscntiatly  diseonnccted  for  waat  of  links  for  immediate  and 
closer  transition  than  the  very  one  through  Dianthoida  and 
Linmds. 

In  a  communication,  last  year,  on  the  kind  request  of  B.  See- 
mann,  Ph.  D.,  made  on  this  subject  to  the  Linnenn  Society  of 
London,  the  whole  of  the  series,  from  Paronychiaccro  +  Calit- 
trichinte,  Batis,  Elatine,  etc.,  through  Oleracete  up  to  Tama- 
ristnnte  and  Salicinte,  are  intercalated  between  (epigynoua) 
CannabintB,  Platanoids,  etc.  That  Salicinte  may,  by  l£e  iden- 
tity of  the  fruit  and  seed,  be  justly  claimed  as  apetaloas  dcpan- 
perated  forms  of  Tamariscinfe,  is  justifiable  by  a  like  compar- 
ison between  perigynous  Acer  and  moncecious,  apetalous  and 
merely  Mataminate  Ncgundo,  the  evidence  of  which  likewise 
refers  Fraxinus,  by  its  single  samara  a  semi-Acer,  or  semi- 
Negundo,  to  that  neighborhood.  Whether  Tamarisein» -f- Po- 
pahme,  +  Reaumiiriaceai,  belong  to  the  am^n/CEceo^^coie^  tribes 
rather  than  to  the  cerastoid  ones,  ander  discussion,  I  am  not 
prepared  to  say,  althoogh  a  connection  between  Tamariscins 
and  caudate  Amarantaceio  has  been  pleaded  by  me.  As  they 
stand  as  yet  without  any  evident  connection,  tney  may  stand 
where  authors  have  generally  referred  Populinse,  namely,  in 
the  neigbborliood  of  Cupulifene.  Perhaps  the  mediating  links 
may  yet  be  conceived  among  the  known  ones,  or  hereafter  be 
discovered.  Among  Chenopodea;,  there  are  strong  indications 
of  urticoid  affinity  aiforded  by  the  mulberry-like  camified  pe- 
rianth of  Blitum,  the  platanoid  pilnliferons  aments  of  Obione 
bracteosa  (PI.  Heermann.),  the  platanoid  foliage  and  habit  of 
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Atriplicese,  the  leafless  arlicnlated  stems  and  depauperated 
flowers  of  Salicomia,  recalling  artocarpoid  Casuarina,  to  which 
Haloragese  by  their  verticillate,  amentoid  stems  also  seem  to 
claim  affinity.  If  Myriophyllum  can  be  justly  claimed  an  epi- 
gynons  calhtrichine  form,  on  the  ground  of  its  habit  and  the 
quadricomous  fruit,  then  probably  the  whole  of  Oleraceae  and 
their  dependencies  belong  thither,  namely,  to  Amentoideo-Fi- 
coidese ;  an  afiinity  likewise  borne  out  by  the  spike  of  Polygo- 
num, when  stripped  of  its  flowers,  its  ocreal  bracts  giving  the 
exact  prototype  of  the  scaly  male  aments  of  Carpinus  and 
Populus ;  and  i^  as  above  remarked,  the  oleraceous  type  re- 
qmres  to  be  referred  thither,  the  connection  is  no  doubt  af- 
forded by  Halorago-Thelygonoids,  Cannabino;  and  Cupulifer® 
on  the  one,  and  Gomphrenea^,  Tamariscinse,  Populinte  and 
Platanoids  on  the  other  hand :  a  question  I  must  now  leave 
undecided. 

In  any  case,  Alsineee,  by  Polycarpon  and  perhaps  other  ver- 
ticillate  forms,  approximate  Mollugo  of  Portulaccaceae,  the 
(sub)hypogynous  Opuntias.  Dianthese,  Frankeniaceae,  Statice, 
Linum,  Hypeiicinoe,  (Bixacese?)  and  Cistinae,  seem  to  join 
Bartonias,  and  the  whole  passage  may  be  designated  as  the 
diantkoid  type, 

Cactes,  Mescmbryanthemum,  Crassulaceae,  Cunoniaceje, 
Saxifram^s,  Escalloniese  and  Ribesiacco;  form  one  uninter- 
rupted file  and  succession.  The  foliage  of  Escallonia  fore- 
shadows both  that  of  Ribes  aurea  and  Fuchsia  grasca.  Ribes 
rubrum,  in  its  flower,  stem  and  foliage,  oflers  a  resemblance 
to  Acer  Pseudoplatanus  and  others,  as  well  as  to  Hydrangea, 
whose  dose  afiinity  to  Viburnum  Opulus,  however,  secures  it 
essentially  to  the  fonicerous  neighborhood.  The  rostrate  Ri- 
bes recall,  by  their  long,  tubulate,  petaloid  calyx,  together 
with  Fuchsias,  which  they  essentially  join  by  catholic  connec- 
tion, the  (flichsioid)  type  of  Qymnocladus,  so  exceptional 
among  Ca'salpineaP,  and  the  cafycine  proboscis  of  Serpen- 
tarise,  the  nodal  point  between  Magnolioids  and  Amphorata?. 

In  Ribes  aureum,  besides  the  tube  and  erect  petals  of  Fuch- 
sia, we  have  the  heavy  caryophylline  aroma  of  both  the  ]:)ink 
and  clove.  The  bemed  Onagracero  join  Ribesiaceae  in  habit 
and  particulars,  while  those  of  ringent  coroUine  structure,  as 
Lopezia,  join  Melastomeie,  with  truncate  capsule  attached  to 
the  calyx  merely  along  the  nerves  of  the  latter,  so  as  to  ini- 
tiate the  hypoffynous  form  of  Salicariie,  while  reflecting  some- 
what on  the  vittate  fruit  of  Umbelliferse,  and  the  truncate 
epigynous  berries  of  Hedera.  As  a  remarkable  coincidence 
in  habit  between  Melastomes  and  Salicaria^,  Centradenia 
rosea  and  Cuphea  viscosa  may  be  mentioned.  Salicario; 
assume  a  campanulate  tapetal  calyx  in  Lafferstncmia,  highly 
resembling  the  otherwise  epigynous  one  of  Punica,  and  the 
membranaceous,  crumpled  petals  of  both  we  find  in  Cuphea 
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cordata  likewise.  In  Bcrtliulletin  exeelsa,  of  MyrtiicoiP,  we 
find  the  culyx  of  Punit^a,  iudurated  and  coiilcsci^d  with  tho 
capsular  elements,  thickened,  with  tho  external  appoamnee  of 
a  ^gantic  walnut,  which  belongs  to  another,  diaconnQcted, 
epigynouB,  and  at  the  same  time  cupulate  type.  Bertbolletia 
bears  a  wooden  bomb-ehell,  filled  with  largo  oily  seed,  in  re- 
semblance to  Juglandee.  In  other  Myrtaceie,  as  in  Metroai- 
deroB,  we  have  a  Bubauoculent,  woody,  truneately-dimiilcd, 
myrtaceous  poimtle,  with  the  insignificant  seed  of  Saltcarin. 
Leplospennum  offers  a  most  striking  resemblauce  in  fiowor, 
by  its  orbicular  petak  and  denxc  brow  of  stnmtna,  to  the  roiia' 
ceous  ibrms,  suck  m  Crattcgus,  while  the  fruit  of  Myrtus  ilsoif 
resembles  an  Anielanchier'ti.  Combretaceas  aeetn  to  join  Myr* 
tacos,  and  Philadeiplms  likewise.  Philadelphiis  rejieata  the 
square  form  of  Ludwigia,  of  Onagraiiie,  and  seems  to  formal- 
ly round  off  the  m^t\fiorou»  circuit  back  into  its  commence- 
ment, while  repeatmg  the  taryophylliite  odor  of  tho  preced- 
iug  tKanthous  (pink),  gaxifragoua  (Ribes  aur.)  and  myAoid 
(cIotb)  circuitR.  Deutria,  of  PhiladelpbeEe,  is  tubiflorous.  The 
Btamination  of  Philadelphcce  approximatcB  them,  besides  the 
quaternary,  and,  in  Deutxia,  tubiflorous  tj-pe,  to  Halesia,  of 
StyraccK.  The  bud  of  Phil  ad  el  ph  us  (Zimnitrceschen)  resem- 
bles that  of  the  rose,  its  staniination  that  of  Citrus. 

Styraces  and  VaccimeEe  are  epigynous  Ericaccs,  of  whiob 
the  rigid  fitliar  type,  and  truncate,  epigynous  berry,  as  io 
Yaccinium,  sufficiently  resembles  the  myrtaceous  ones  ;  aad^ 
by  correspondence  without  oonnections,  as  habitual  with  epi- 
yynoua  tvpes,  it  likewise  recalls  McbiBtoinu,  Viscum  and  He- 
dera.  Through  Philadelphea  and  Styracere  the  mediation  is 
perfect,  and  it  b  here  that  Ilydranges,  by  multiple  stamina, 
might  claim  a  place.  But  the  multiple  stamination  we  also 
find  in  dicecious  Nyssa,  an  epigynous  olive,  at  the  other  or 
rubioid  extremity  of  Tubiflone,  where  Hydrangea  belongs, 
and  of  which  Symphoria  likewise  formally  rounds  off  the  cir- 
cuit with  VacciniciB,  as  Hydrangea  does  with  Philadelphes. 

VaccinieEE,  RhododcudteiE,  Ericaces,  Epacrides,  Sapota- 
cen,  Ebenaoes  and  Myrsinece  are  known  to  connect.  The 
latter,  by  their  rostrate  stamination  and  stellate  corolla,  join 
Primulaceffi  and  Solanacece — Primulaceffi,  directly,  in  the  Ly- 
simacfais  and  Anagallis  type.  To  Primulacex,  no  doubt,  be- 
long Pinguicula  and  Utricularia,  as  ringent  forms.  Solanaces 
are  known  to  be  tho  closest  allies  of  Priraulacets.  By  the 
prickly  capsules  of  Datura  and  Josephinia,  Solanacete  and  Pe- 
dalinffi  connect,  an  aSinity  borne  out  by  the  throughly  hyos- 
cyamine  habit,  although  gloxiniod  flowers  of  Martynia,  whose 
stratified  podded  capsule  connects  no  doubt  with  Eccre- 
mocarpue  of  BignoniaceEe,  followed  by  podded  Creacentiefe 
and  Gesneriaceie,  by  Myoporinie  connecting  with  Scrophula- 
riaces,  merging,  through  Mimnlus  and  Tozzia,  into  Rninan- 


144  TRAKS.  OF  THE  ACAD.   OF   SCIENCE. 

thacese.  The  lower,  ovate,  entire,  longitudinally  nerved,  rad- 
ical leaves  of  Castilleja  coccinea  are  the  forebodings  of  Plan- 
tago,  while  their  caulme  ones  are  those  of  Hebenstreitia,  of 
Selagins.  No  doubt  RhinanthacesB  merge  into  parasitical 
OrobancheoB  and  Cytinus,  the  latter  possibly  of  a  Balano- 
phoresB  affinity,  as  Endl.  has  it,  but,  by  the  most  stringent 
cannectionsy  of  an  orobancheous  character,  the  ea\yx  however 
consisting  of  two  sejunct  sepals,  in  the  axil  of  a  bract,  accord- 
ing to  the  comparison  with  its  immediate  proximates.  That 
the  embryo  should  be  undeveloped,  or  in  a  fungous  coales- 
cence, seems  not  strange  in  a  parasite,  where  pallid,  fungous 
sponginess  is  a  frequent  character,  but  can  never,  as  an  isola- 
ted character,  decide  a  diremption  contrary  to  the  most  com- 
plete evidence  of  all  other  characters,  as  in  this  case. 

The  subscarious  flowers  and  erect  spike  of  Acanthus  con- 
nect the  orobrancheous  forms  with  Stilbinse  and  Selaginae — 
the  latter  a  labiate,  orobanchoid  modification  of  a  pinnate- 
incised-leaved  Plantago.  If  we  find  and  acknowledge  regular 
tubiflorous  forms,  such  as  Lycopus  and  Isanthus,  among  La- 
biate, a  distinction  need  hardly  be  made  between  Selagineae 
and  Plantaginese.  Also  the  hypocraterimorph,  scarious,  quad- 
ripartite corolla  of  Ajuga  Iva,  of  Spain,  is  the  very  one  of 
Plantaginese. 

Plantago  bracteosa,  and  Plantagines  generally,  are  in  every 
respect  the  acatUis  form  of  such  types  as  Verbena  stricta,  the 
straight-nerved,  hoary,  sometimes  deeply  dentate  foliage  and 
the  compact  spike  corresponding.  The  capsule  is  still  bipar- 
tite in  VerbenacecB,  but  maturing  only  four  seeds,  and  adher- 
ing to  them,  in  its  dehiscence  is  determined  by  them.  By 
such  forms  as  Vitex  and  Lavandula,  Verbenaceae  and  Labiate 
seem  to  connect ;  while  in  Echium  we  have  a  labiate  fonn  of 
Borraginae,  through  Heliotropium  and  Phacelia  connecting 
with  HydrophylleaB.     To  Polemoniacece,  proximal  to  Hydro- 

Ehyllese  and  HydroleacecB,  naturally  seems  to  belong  Plum- 
age, and,  through  the  mediation  of  Gilia,  also  Nierembergia 
and  Petunia.  Of  GoodeniacesB  I  have  seen  but  one  species 
of  Euthales,  by  habit  apparently  approximating  Plumbago. 

The  connection  of  Polemonio-Petuniace©  with  Convolvu- 
lacese  seems  to  be  chiefly  mediated  by  such  giliod  forms  as 
Ipomopsis.  The  aflinity  between  Convolvulacese  and  Asclepi- 
adeae,  so  manifest  in  the  habit,  foliage,  stem,  bast  and  milky 
juice  of  twining  Asclepiadese,  and  some  of  their  convolvuloid 
flowers,  seems  to  be  mediated  by  aphyllous  CuscutecE,  whose 
ftfllinity,  so  manifest  in  the  capsule,  is  universally  acknow- 
ledged, notwithstanding  the  deficiency  of  cotyledons  or  foliar 
]>art«  of  the  embryo,  the  whole  stem  being  destitute  of  well 
developed  radial  organs,  being  a  parasite  like  Cytinus  above 
treutecl.  Erycibe  (EricybecB,  End].),  with  the  contortuplicate 
cotyledons  of  Convolvulaces,  a  sessile,  radiately  five-lobed 
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BtijROa  and  monospermous  berry,  Beemi«  to  join  dichotomous- 
atyled,  drupaceous  Cordiacee,  witli  plaited  cotyledons,  and 
these  Nolannces,  of  convolviilous  habit,  but  with  distinct 
J'oBictdar,  drupacoous  cnrpic  elements,  and  the  fihtbnu,  anau- 
lately  curved  embryo  of  Cuscuta.  Ilither  Umnantheai,  witli 
annular  corolln-tube  and  basi-gibbous  filaments,  seem  to  refer, 
AeclepindeEe  connect  onwards  with  Apoeyuaccffi,  with  which 
their  aifinity  with  Convolvulaceffi  is  ui^iit  eaough.  A  re- 
markable coincidence  in  both  Aeclepindem  and  Apocynacetc 
with  Bignooiacex  wc  find  In  the  podded  fruits,  psaltered  ula- 
ccuta  and  winged  seed :  apparently,  tlie  type  of  tlie  tubiflor- 
ous  oapsale,  as  soon  as  developed  to  a  tutMuient  size,  and,  as 
it  were,  only  auppresstd,  so  to  say,  in  tlie  small-fiuited  forms. 

Apocj-naces  are  followed,  througli  the  mediation  of  Vinca 
and  others,  by  GeBtisneie,  through  octomerouB  Chlora  and  Nyc- 
tantlies  connecting  with  Jasniincte,  by  habit  and  floral  atruc- 
tore  closely  approximating  Lignstrin^  LoganiaCee  and  other 
Bub  rabioid  forms.  lu  such  forms  as  Otea  and  Ligitstmni  the 
petals  being  free,  we  zieed  not  be  flurprlsed  to  Jind  an  altern- 
ation of  free  and  tubltlorons  jietals  likewise  in  ComccB  and 
Rubiace©.  Nyssa  (Tupelo),  by  its  multiplied  ataminatiou  re- 
calling Hydrangea,  and  by  habit  sind  the  color  of  itA  epigyn- 
0U8  drupe  suggestive  of  Viburnnm  primifoiium,  by  its  uiiiloc- 
lar  putamen  and  ohxfsroua  exocarpl  represents  the  transition 
from  Oleacete  to  Comee.  The  latter,  uirough  iu  tubiSorons 
Cephalanthus,  etc,  forms,  no  leas  than  by  the  eleuthcronierous 
corolla  and  mericaipous  fruit  of  Galiceffi,  are  connected  onward 
with  Rubiacete,  whose  cinchoriine  forms  repeat,  in  the  epi- 
gynous  version,  the  b4)artite  podded  fruit,  psaltered  fusi- 
form placenta  and  alate  seed  of  Bigoniacete  and  Asclepioids, 
affording  another  example  of  the  vereatility,  yet  latent  jierdu- 
rance,  ot  type,  so  to  say,  of  the  sevorjil  parts  umgly  ;  while  the 
bi£d  stigma  and  many-seeded,  bilocellate  frniit  vindicate  to 
HydrangOffi  a  position  in  this  neighborhood  as  well  as  their 
piitaininons  forms  do  to  lonicerous  Viburnum— both,  in  their 
"  snow-ball"  varieties,  naturally  only  occuning  in  some  of  the 
marginal  flowers  of  the  inflorescence,  as  well  as  by  habit 
asserting  their  thorough  mutual  affinity,  and  also  a  more 
distant  one  to  Scabiosa  and  certain  Umbel! iferte,  where  a  sim- 
ilar begonioid  development  of  a  rotately  flattened,  tetramer- 
otts  petcUoid  calyx  likewise  obtains.  We  have  spoken  of  the 
relation  of  Hydrangea  to  Philadelphete,  also  to  Ribesiacete 
and  Escalloniese,  and  it«  aflinity  to  both  Unibellifers  and  Be- 
goniacete  is  one  more  ratification  of  the  advanced  position, 
started  on  former  evidence,  that  in  each  epigynous  phase  af- 
finities to  most,  or  perhaps  all  others,  will  obtain  either  sever- 
ally or  combined. 

Loranthaces  no  doubt  require  a  place  in  this  epigjTious 
community,  and  perhaps  likewise  some  other  obscure  epigyn- 
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ous  forms,  as  Garrya  (Garryaceae,  Endl.),  not  essentially  re- 
Quired  to  establish  the  connection  and  succession  of  the  chief 
Orders. 

Of  Lonicereae,  so  closely  allied  to  Rubiaceae,  Viburnum  Opu- 
lus  is  a  form  in  its  habit  and  peculiarity  of  marginal  flowers 
most  clearly  resembling  Hydrangeae,  some  of  which  have  a 
baccate  fruit  likewise  {ahv.)  The  pinnate  foliage,  property 
and  habit  of  Sambucus  closely  approaches  that  of  ValerianecB, 
in  whose  occasionally  plumose  or  scarioso-rotate  pappi  we  see 
the  peculiarity  of  Scabioseae  and  Synanthereae  introduced. 

In  herbacious  Fedia  comucopioides  we  see  a  form  interme- 
diate between  Caprifolium  and  Centranthus,  and  in  Fedia  co- 
ronata  the  initiation  of  the  Scabiosa  type,  or  Dipsacese. 

With  DipsacesB  the  epigynous  character  is  lost,  its  pergame- 
neous, pappiferous  lageniform  calyx  being  mostly  free  from  the 
capsule.  A  most  stiiking  feature  is  the  adhering  and  pappose 
condition  of  the  bract  enclosing  each  flower.  Among  Synan- 
therese  this  form  is  designated  by  "  achenia  corticata,"  which 
obtain  in  certain  Heliantheee,  such  as  Gyinnopsis,  Cichoraccse, 
such  as  Zacyntha,  certain  Gnaphaliese,  and,  to  my  mind,  in  Ca- 
lendula, bemg  in  every  respect  a  proximal  fonn  to  Zacyntha. 
In  the  apetalous  section  of  AmbrosiesB  we  find  the  bracts 
and  involucral  elements  indurated  and  coalesced,  in  Xanthi- 
um  imitating  a  beech  cupule.  The  same  cortication  seems  to 
obtain  in  the  marginal  achenia  of  Calycereae,  to  which  those  of 
(epicynous!)  Knautia  orientalis,  of  ScabiossB,  afford  a  striking 
pardlel. 

In  SynanthereaB  the  epigynous  type  is  resumed,  with  a 
change  of  position  in  the  embryo  and  an  exclusion  of  albu- 
men, present  yet  in  CalyceraB,  the  embryo  of  which  likewise  is 
an  inverse,  not  an  erect  one. 

Want  of  space  forbids  at  present  to  give  more  than  a  mere 
indication  of  the  internal  serialization  of  Synanthereae  and 
other  extensive  Orders,  as  LabiatsB,  Leguminosae,  etc.,  of 
which  I  would  hereafter  submit  an  analysis  on  the  principles 
of  natural  (analytic)  classification. 

Such  forms  as  milky-juiced  and  blue-flowered  Cichorium, 
and  Elephantopus,  with  an  unilaterally  quinquefid  corolla, 
together  with  the  synantherous  character,  recall  Lobeliaceae. 
Probably  the  capitate  forms  of  Campanulinse,  with  minute  flo- 
rets and  somewhat  connected  anthers,  such  as  Jasione,  are 
the  next  allies  to  the  onward  exordium  of  Compositae,  in  its 
labiatiflorous  forms.  Within  Campanulinae  a  sudden  change 
of  floral  development  takes  place.  Trachelium,  by  its  floral 
structure,  although  not  by  habit,  closely  resembles  Centran- 
thus, of  Valerianeae;  and  if  Fedia  did  not  by  closer  and  more 
universal  connection  inevitably  conduct  into  Scabiose®,  and 
from  these  into  Synanthereae,  an  immediate  closest  connection 
between  Yalerianeae  and  Campanulinae  might  be  assumed  on 
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the  strength  of  Centranttius  and  Trachelium.  It  U  evident 
that  the  "Aggregutffi"  (Endl.)  circuit,  of  uuifoitn  habit,  is 
contained  between  these  two  terminal  points ;  while  in  Lo- 
belioids,  by  the  amply  eampanulatti  corollas,  the  trimerous, 
delicate  capsule,  the  involute  placentas  and  margined  seed,  as 
well  as  acrid,  milky  jniccB,  and  habit  generally,  the  peponif- 
eroua  type  ts  introduced. 

The  connecting  link  between  Lobelio-CampanuHnie  and 
Cucurbit acece  is  no  doubt  efiected  by  Colamelliaeea?,  on  a 
oampSDulaceoufl  trunk  and  capsule  bearing  the  deeply-lobed 
corolla  Hud  gyrate  antheral  Margins  of  Cucurbitacete,  the  two 
stamina  recalling  StylidcE.  Caoarina,  of  Campannlacete,  by 
its  ample  ochraceous  corolla,  its  succulent,  venous  vine,  and 
cucurbitaccous  tendrils,  gives  alone  sufficient  evidence  of  this 
connection,  conceived  by  Oken  likewise. 

Through  NhandirobeoB,  PapayaceEc,  and  Cucurbitaceie,  in 
nuciferous  Gronovia  we  arrive  at  a  n.'solntion  of  the  epigyn- 
ous  peponi/eroua  forme,  perigynously  continued  in  Pasd- 
floreffi. 

Of  all  the  cpigjTious  passagci,  the  one  just  considered  is  no 
doubt  the  moat  extensive  in  specicts,  groups,  and  relations.  Its 
synantherous,  ciipulate,  achenia-bearing  foima  arc  the  counter- 
part forms  of  the  likewise  aggregate-flowered  Cupulifcrffi  and 
r  icoidete ;  the  former,  with  the  nut,  the  acorn,  chinquapin,  eto., 
one  hnge,  epigynous,  pergamcneoiis  achenium,  and  nutted, 
sometimes  ody  seed,  in  a  xaothoid  involucre.  The  campanu- 
laceouB  type  reproduces  Valerianese  to  a  certain  degree,  and 
Cucurbitaceie  the  5ua','ii-mcloniferous  fruit  and  habit  of  Eupo- 
matia,  Serpentarie,  and  Begoniacete;  and  in  habit  and  texture, 
and  in  the  costate  fruit  and  ecabrons  feel,  the  climbing  Loa- 
saccs;  while  Passiflorete  in  their  foliage  repeat  the  violaeeo- 
vitidoid  type,  and  in  Passiflora  lutea  the  foliage  of  the  ivy. 

Whatever  be  the  mediating  hnks,  Passifloreie  claim  a  veiy 
close  affinity  to  Columniferie.  In  the  biserially  lobed  "pen- 
gon"  of  Homalineee,  as  well  as  in  the  multiscrially  fimbrate 
one  of  PassifloreEB,  consisting  of  transitional  forms  between 
petals  and  stamens,  Calycanthus,  and  in  the  stamlnal  tube 
enclosing  the  pedicle  of  the  capsule,  the  gynandrism  of 
Aristolochia  is  reflected.  There  is  evidently  a  very  many- 
sided  and  accumulated  relation  of  habit  between  the  cucurbi- 
tacGo-passiflorous  and  the  calycanth-eupomatio-serpentarious 
passages  of  the  immediate,  running  file  of  connections  observ- 
able, and  as  striking  as  the  coincidence  of  somatic  type  be- 
tween Cactete  and  cactoid  Euphorbias. 

The  perigonal  habit  of  Samydeffi  seems  to  vindicate  for  it  a 
place  close  to  Homalince,  while  the  pulpy  indument  of  seed, 
38  in  Bixacex  likewise,  recalls  the  same  feature  in  Momordica. 
Maleshcrbia  perhaps  belong  near  Gronovia  and  Passiflorea. 

In  podded,  hypogynoua  Bizaces  we  have  an  evident  affia- 
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ity  to  the  eleutheromerotis  tribes  of  Columniferse,  such  as  Tili- 
aces  and  SterculiacesB.  In  fact,  the  difference  of  the  latter 
consists  mainly  in  its  plurality  of  carpic  follicles,  which  is  no 
distinctive  character  at  all.  It  is  in  Sterculiaccse,  offering  nu- 
merous partial  resemblances  to  Passiflorese  in  the  structure 
of  the  calycine  lobes  and  submonadelphous  stamination,  that 
among  the  various  embryonal  types  the  malvaceous  one  is 
introduced. 

MalvacecB,  ByttneriacesB  and  Tiliacese  are  noted  as  constit- 
uent parts  o£  the  Class  Colunmiferse.  In  both  Byttneriaces 
and  'niiaces  we  find,  on  the  one  hand,  amygdalinous  embryons 
destitute  of  an  albuminous  aura ;  on  the  other,  a  presence  of 
albumen, — showing  the  subordinate!  value  of  this  criterion. 

In  ColumniferflB  we  find  all  the  carpic  forms  of  Rha^ades 
and  RanunculacesB  represented — AquiJegia  in  the  spirally 
twisted  follicles  of  Helicteres,  Papaver  in  Sida  and  the  like, 
Biscutella  in  Heliocarpus,  a  siliqua  in  Corchorus,  a  drupe  in 
Ghrewia  and  others,  a  sapindoid  winged  fruit  in  Columbia. 

Closely  allied  among  themselves  are  TemstcemiaceaB  and 
ChlflBnaces,  while  of  the  former  Trochostigma  in  its  carpic 
structure  strongly  recalls  Phytolacca.  Gyrostemon,  a  phyto- 
laccaceous  plant,  on  the  trunk  of  Phytolacca  bears  a  turbinate 
fruit  of  inverse  acenne-winged  carpels,  with  a  semilunar  seed, 
and  compactly  radiating  from  a  peltate  central  columella  as  of 
Lavatera.  PhytolaccaceaB  are  justly  considered  proximates  to 
Malvaces.  Tne  carpic  segmentation  of  Phytolacca  is  also  ob- 
vious in  Coriaria,  apparently  closely  allied  to  Tremandra,  and 
by  the  scarious  floral  induments,  the  ligneous  segmented  cap- 
sules, and  coriaceous  foliage,  Erythroxylon  likewise  claims 
the  vicinity  of  th6ine  TemstrcBmiace©  and  purple-juiced  Phy- 
tolacca. ClusiacesB,  perhaps,  likewise  belong  to  this  neighbor- 
hood, of  which  the  epigjuous  phase  seems  to  be  represented 
in  Rhizophoreae,  their  epigynous  structure  being  mediated 
through  such  nucamentaceous  forms  with  an  enveloping  per- 
sistent, indurated  calyx,  as  Dipterocarpeae,  Soulamece,  Trigoni- 
aoes,  the  former  of  acknowledged  columniferous  affinity.  To 
the  immediate  neighborhood  of  Rhizophora,  with  large  em- 
bryonal radicle  protruding  through  an  apical  pore  of  the  nut, 
belongs,  by  the  same  character,  Trapa,  and  by  the  compara- 
tively huge  radicle,  almost  filling  the  whole  seed,  Rhizoboles, 
with  mostly  four  to  six  nuts,  cohering  at  the  central  angle 
(Endl.)  in  the  fashion  of  Columniferee. 

The  affinities  of  Rhizophorese,  an  epigynous  form,  is  mani- 
fold, confirmatory  of  the  suggested  rule.  Its  affinities  refer 
it,  more  distantly,  to  Myrtaccse  and  LoasacesB.  The  nuca- 
montaocous  calycine  form  of  Dipterocarpeae  repeats  the 
carpic  typo  of  Gronovia  at  the  onward  dissolution  of  the 
oucurbitaceous  type,  and  between  them  obtains  the  column 
n\fero\u  circuit  type  or  cycle,  by  its  polymerism  and  large 
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llowcra  chiefly  repeating  the  habit  of  Magaolioida  (Magnolia, 
Adauaouia). 

TliB  aaniaroid  typo  is  already'  initiated  in  many  eoluninif- 
erous  fornui,  witb  a  Ibliaceons  plii-ate,  eurved  embryo  in  a  mo- 
noapermoua  flamarnideo-appeiidagcd  carpio  element,  as  in  Oy- 
roatetuon  likewise. 

The  oaiycine  peculiarity  of  Diptorocarpua  and  liOphiro,  two 
of  the  five  caiycine  segments  being  aiateiy  increuGod,  in  that 
of  Polygaleie  likowiae,  of  which,  in  Se«urid«a,  in  the  solitary 
aoeriuo  or  malpighiuoeous  samara,  wo  see  the  affinity  oon- 
finued ;  while  some  prit'kly,  rugose,  carpic  forms  jioint  out  an 
utfinity  to  j£scnlu8  and  certain  Kvonymns  speeies,  and  Kin- 
mt^ria  seems  the  very  intermediate  form  lietwecn  nucamenta- 
oeous  Dipterocarpus,  Trigonia,  etc^  and  Hippocastancie. 

These  forma,  with  amplified  calyx,  pelargonoid  petals,  and 
huge  c(«iferruminat«d  cotyledons,  as  in  Tropteolum,  no  doubt 
present  an  affinity  in  hnbit  to  Gruinales,  placed  in  this  vicinity 
by  Endlicber,  while  by  tot:d  connections  they  claim  a  position 
intermediate  between  Umbellilene  and  libtsades,  £ndl.  In- 
det^the  true  location  of  Vocliysiaceffi  and  Melianthus,  wheth- 
er intrinsically  of  gntitiul  or  Bapinduid  affinity,  remains  vet  to 
bo  investigated,  while  by  hnbit  the^  belong  to  both.  Vhese 
three  coincidences  of  the  scrpontunoid  type  and  the  peponif- 
erous,  the  gruinal  and  sapindoiil,  the  oaetoid  and  enphorbi- 
oua,  vere  tlie  base  for  my  attempt  at  a  graphical  rcpresenta' 
tioQ  of  these  coincidences,  by  geometrieally  projective  identi- 
flciation,  or,  in  a  plane,  an  intersection  of  these  corresponding 
points, — of  one  and  the  swrne  continuous  line  representative 
o{  serial  connection,  which  by  no  means  excludes  a  mtdtipli' 
city  of  relations,  nay,  of  immediate  total  affinities,  so  fre- 
quently alleged  by  authors,  and  embodied  in  their  various 
serializations,  by  no  means  contradictory  of  each  other,  nor  of 
the  idea  of  serial  continuity  generally  speaking,  provided  the 
divergent  lines  circtimacribe  a  figure  (return). 

The  connection  between  .^scuiine,  Sapindaces,  Malpighia- 
ces  and  Acerines  requires  but  to  be  mentioned  to  be  striking 
to  the  contemplator,  chiefly  of  the  various  tricoccous,  pterococ- 
cons,  samaroid,  nlate  and  inflated  forms  of  Sapindaces,  in  the 
laige-seeded  version  continued  by  j£)sculinn,  in  the  winged  by 
the  sejunct  acerine  samaree  of  MalpighiaceEe.  Staphylea  is  by 
habit  of  a  fraxinous,  by  flower,  of  a  perigynously  acerine  (Ac. 
platanoides),  by  fruit,  of  a  cardiospermous  affinity.  Negundo 
IB  an  apetalouB  Acer,  Fraxinus  a  snnplified  Negundo  fraxini- 
folia.  The  pctaliferous  forms  of  FraxineEe,  as  Chionanthua, 
exhibit  a  purely  hypogynous  phase.  To  this  conjuncture,  do 
doubt,  £mpetrfe,  Putranjivee,  Kitraris  and  Celtia  may  be  re- 
ferred, the  proximalsof  the  latter  again  being  of  manifest  acer- 
ine affinity,  such  as  Ulmus,  while  Ptelea  seems  to  be  a  com- 
pound of  chionanthous  flower,  ulmoua  fruit,  and  fraicineous 
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foliage ;  perhaps,  however,  by  its  subtherebinthinous  property 
and  other  characters  accountable  of  rutaceo-xanthoxylous 
affinity. 

Apetalism  abounds  in  Malpighiacece,  Acerince,  and  Fraxinese, 
and  a  correct  clue  as  to  what  other  depauperated  forms  reprcr 
sent  is  certainly  difficult.  I^  with  most  authors,  we  assume 
for  perigynous  fjlmacesB  an  affinity  to  epigynous  Cupulifcrs, 
we  nave  once  more  arrived  at  an  epigynous,  nuciferous,  cupu- 
late,  caryopse  form,  resembling,  in  these  points,  Synantherese. 
Datisca,  apetalous  and  of  cannabine  habit,  has  much  of  a  sap- 
indaceous  character,  also  the  open  carpels  of  Reseda,  of  an 
essentially  grained  connection  and  therefore  no  less  influen- 
tial in  vindicating  to  Datisca  a  sapindaceous  neighborhood. 

It  can  not  be  denied  that,  in  florition,  the  female  flower  of 
Datisca  has  exactly  the  appearance  of  that  of  Juglans,  after- 
wards alienated  by  a  different  development  of  seed ;  Juglans 
itself  however,  has  an  ossified  epigynovs  achenium  for  a  fruit, 
included  in  a  cortical  cupule. 

If  we  assume  the  coreopsoid  achenium  of  Betula  for  the 
epigynous  form  of  perigynous  TJlmus,  their  habitual  juxtapo- 
sition seems  justified.  Juglandese  connect,  by  Pterocarya, 
with  Corylus,  and  the  latter,  through  Myrica,  whose  fruit  is 
an  indurated,  epiggnous/  micro-corylinc  and  micro-glandous 
one,  with  CupuliferaB,  which,  through  Carpinus,  join  Canna- 
bincef  through  Humulus.  The  affinity  between  Gary  a  and 
Pistacia  seems  to  have  determined  Endlicher  to  bring  Jug- 
landesB  in  contact  with  Anacardiacese,  violently  separating  the 
former  from  their  natural  location  with  other  Amentaccae.  Per- 
haps part  or  the  whole  of  Anacardiacese  require  to  be  referred 
to  the  acerino-amentoid  vicinity,  their  epigynous  form  then 
being  represented  by  Juglandese. 

Cannabinse  bring  us  mto  close  proximity  with  Urticeoe, 
which,  however,  are  hypogj'nous.  Thelygonum  is  referred  by 
Endl.  close  to  Cannabins.  As  far  as  I  could  detect,  the  sta- 
minal  flowers  have  a  tubular,  in  full  florition  macerated,  pcri- 
gon,  and  the  parts  described  as  a  perigon  in  Endl.  Ord.  are 
real  bracts. 

Judging  from  the  thelygonous  habit  and  cannabine  male 
flowers,  in  an  interrupted  terminal  spike,  Haloragese  belong 
likewise  to  the  immediate  neighborhood  of  Casuarina,  a  mo- 
riferofMy  though  scarious-leaved,  apparently  hippurine,  tree. 
'fhe  female  flower  closely  resembles  that  of  Broussonetia,  its 
Btaminal  ones  those  of  Salicomia«  If  we  strip  the  fruit  of 
Myriophyllum  of  its  delicate  calycine  indument,  we  have  the 
peculiarly  four-edged  fruit  of  Callitriche,  consisting  of  four 
crescent-shaped  segments.  Considering  the  frequent  indica- 
tions of  monferous,  platanoid,  and  casuarinous  type  (Blitum, 
Obione,  Salicomia),  I  should  think  that  the  whole  of  Olcra- 
cee,  considered  in  the  vicinity  of  Dianthoids,  rather  refers 


HILOjiBD— HATCntAL  SBRIBS.  151 

here  than  elsewliere.  In  Nyotaginere  we  have  the  rigid  tubu- 
lar calyx  of  Li  quid  am  bar,  in  wlioae  neighborhood  perhaps  Da- 
tisoa,  with  its  open  carpels,  likewise  iiiight  be  referable.  In 
FlatonuB  we  have  tbe  orhioulute,  leaf-like  atipiilie  of  Polygo- 
'niun  orientale  and  Salix  spedes;  in  Liquid n tub ar,  a  valvate, 
polyspermoiia  eapsulc.  With  Plataiieto  Artocaraes  most  close- 
ly connect,  which  are  known  to  merge  into  Moreie,  Urticos, 
and  f"icinie ;  and  the  latter,  by  total  and  eepccial  resemblanoo, 
often  mentioned  by  aathors,  merge  into  the  flesby  cupuUfer- 
ous  forma  of  Eujiborbiaucte,  presenting,  by  their  oacloia,  irmO' 
Inerate  forma,  a  striking  somatic  regerntilance  to  the  Cactua  Or- 
der, and  withal  multifarions  in  its  aiKnities  like  other  epigynoua 
forms,  e.  g.,  with  Asclepiodete  by  the  milky  juiue  ana  satin 
bast  of  Euph.  coroUata,  while  Cyatbophora  pandurata  plays  in 
abundant  variations  of  amenlttitl  foliage,  from  the  sinuate- 
pandurate  leaf  of  Q.  coueinea,  or  Q.  nigra  (Blaok  Jack),  to 
the  linear,  lanceolate,  eemilato  one  of  Snlices,  by  way  of 
repetition.  Ferhups,  in  a  ccrttun  sense,  Artocarpen  and  Fi- 
COida  generally,  by  their  jStora/  inleffum-enfa  niaturhtg,  may  bo 
cliumed  aa  vicariating  for  epigynous  forms,  but  of  an  aggre- 
gated, depauperated,  and  apctaloua  condition,  the  other  con- 
jUDctioiiB  beuig  mostly  epigynoua. 

The  one-fleeded  and  no  longer  ciepvlate  forms  of  Euphorbia- 
ceSjSUch  as  Crotonopsis,have  much  resciubUucc  to  Santalaceie, 
which  mi^ht  be  considered  their  truly  epigynous  version,  con- 
nected with  apetalous,  petaloideo-calycme,  Proteaceie,  Aqui- 
larinffi,  blistering  Daphnoiden,  Eleagnefe,  by  such  foams  as 
Hippophae  rhamnoiiles  strongly  suggcstivo  of  rhamnoid  affin- 
ity, which  is  fully  tenable  on  the  evidence  of  sucli  apetalous 
Rhaninete  as  Pliylica,  which  might  be  almost  as  well  accoun- 
ted an  Elet^oid. 

Rhamnete,  Cclaatrinffi,  and  Hamaraelis,  of  rhamnoid  foli^e, 
evonymoid  flower  and  capsule,  and  a,  xanthoxylous  seed,  pre- 
sent many  features  in  common  with  the  rutaceous  Orders. 
The  persistent  calyx  of  llamamelis  is  indicative  of  an  im- 
pending epigynous  form,  perhaps  the  epigynous  genera  of 
Anacardiacece.  The  floral  atnicturc  of  Cefastrus  and  Rhus 
are  much  alike.  Perhaps  the  hypogynous  genera  of  Anarcar- 
diaces  belong  this  side  of  this  epigynous  climax,  between  it- 
self and  Santalaceie  and  the  epigynous  forms  of  Proteaces 
comprising  the  thymeiaceous  type. 

The  close  affinity  of  An  a  cardiac  cie,  Rutaccte,  DioBmeie  (Zy- 
gophyllex?)  and  Aanthoxylcs  is  well  known.  The  latter  are 
initiatory  of  the  hesperid  Orders,  such  as  MeliaceE,  Cedrela- 
cete,  Auriantiaccae,  by  Connaracete,  Simarubese  and  Ochnacete 
connecting  with  Leguminosffi. 

In  Cssdpinieai  the  eleutheromerous  habit  of  Cassia  is  sud- 
denly transformed  into  a  highly  symmerous  and  perigynous, 
fucMoid  one  in  Gymnocladus,  and  reduced  in  Mimoseee,  still 
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more  in  Papilionaccse,  until  an  increased  calyx,  with  a  tuhi- 
floTOus  coalescence  of  petals^  is  anived  at  in  Trifolium. 

From  Anacardiacese  to  CsBsalpinieaB,  however,  no  perfect 
epignyism,  apparently,  is  known,  although  closely  approached 
by  Gymnocladus,  of  ribesioid  floral  structure  and  aroma.  Be- 
tween it  and  Trifoliese,  etc.,  true  Leguminosae  seem  to  be  con- 
tained, while  through  Chrysobalaneae,  Amygdaleae  (Prunus 
virginiana,  Spiraea  Aruncus),  Kosacese  (Rosa,  Crataegus),  and 
PomacecB,  the  termination  of  Dicotyledoneae  is  arrived  at,  all 
being  subsumed ;  and  for  Pome®  no  other  tioie  aflinity,  not 
even  to  Myrtaceae,  otherwise  contained,  is  recognizable,  except 
in  one  sense :  backward,  toward  Rosaceae. 

The  serialization  of  Dicotyledons  completed,  doubtless 
the  most  diflicult  and  extensive  part  of  the  subject  was  dis- 
cussed. 

I  was  struck  with  the  uniformity  of  type  between  these 
three  successive  types  or  floral  circuits:  the  nymphacaceo- 
magnolioid,  the  violaceo-cissoid,  and  the  geranio-rhceadoid. 
In  the  two  at  either  extremity  the  aconite  peculiarity  of  floral 
structure  is  recurrent,  in  Aconitum,  Tropaeolum,  Impatiens 
(fulva),  Corydalis.  Ranunculaceae,  Violaceae  and  Geraniaceae 
(Anemone,  Geranium,  Ran.  abortivus,  Viola  delphinifolia) 
have  much  similarity  in  foliage ;  and  where  they  become  pin- 
nate, as  in  Thalictrum,  Aquilegia,  Umbelliferae,  Fumariaceae, 
Loasaceae,  the  same  trinary  type  of  division  obtains.  The 
coincidences  of  foliar  habit  are  too  frequent  to  need  further 
exempliflcation ;  but  it  must  be  striking,  how  completely,  sud- 
denly and  pervadingly  their  papaverous  habit  is  changed  in 
the  contiguous  hypericino-dianthoid,  crassulaceo-saxifragous 
and  salicario-myrtaceous  circuits,  forming  a  triad  likewise  of 
homogeneous  foliar  habit  and  "  corniculate^'*  or  cerastoid  cap- 
sular structure  <and  small  rigid  foliage. 

Il^  suggestively,  for  the  next  three  circuits  we  look  for  a 
common  character,  we  find  in  Tubiflorae,  Synanthereae  and 
Columniferae  the  coalescence  of  coroUar  and  staniinal  parts^ 
causing  in  Malvaceae  the  flower  to  be  shed  as  a  connected 
whole  no  less  than  in  Tubiflorae,  and  also  a  tendency  at 
connectival  enlargement,  throughout,  in  Tubifloreae,  Synan- 
thereae, Peponiferae  and  Columniferae,  producing  a  striking 
resemblance  between  renifomi  malvaceous  and  Labiatae  an- 
thers, and,  in  the  gyrately  coalesced  antheral  seams  between 
certain  Sterculiaceae  and  Cucurbitaceae  +  Columellias ;  we 
likewise  find  a  tendency  for  the  occasional  recurrence 
of  largo  placentas  and  capsular  follicles,  as  in  Bignoniaceae, 
Asclepiadeae,  Cinchoneae,  Ciicurbitaceae,  Bixaceae,  Sterculiacea? 
and  Byttneriaceae.  The  increase  of  the  connective  produces 
in  Asclepiadeae  a  resemblance  to  Violaceae,  their  pollen  a  well 
known  one  to  OrchideiB. 

The  ffisculo-sapendoid,  amentaceo-oleraceous  and  thymela- 
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feo-rhamnoid  triai:!  of  floral  circuits  tan  be  asiid  lo  lie  charuc- 
ttirbted  by  ttte  prevfliliiig  iiionoep<'rnioua  follicles  mid  ametUoid 
^peialiam — "  Atietelm,"  par  exceilrnee. 

The  citroid,  lejtnmiferoaB  aad  roaiflorous  triaii,  if  Ji  trliid, 
and  not  a  eingle  circuit,  might  \>v  qualified  na  the  truly  pin- 
nate, legumiferons  or  amygdolmcm-aiefkit  oiie,  iiouc  oC  these 
uhHracters,  however,  being  comrtant. 

The  naiuntl  «ubdivi§ioii  in  appdrently  fifteen  intra-opig;^tuiI 
floral  conrseH  or  circuit*,  and  tricir  nntural  subdivision  into 
five  triftds  once  eoneeivod,  I  tried  toexpresa  geometrically  the 
cnincidences  of  type  above  tletailod.  The  suggestion,  that  it 
might  be  graphically  realiBable  by  a  sort  of  phyllotactic  '^  di- 
vcrcenee,  the  pnrts  in  question  1)eiiig  6,  a  number  organicaUy 
rrjuized  in  phjllotaxia  and  orgauotJixis  generally,  and  a  sort  of 
recurrence  or  rt/(eni«rtoH  (p.  53)  of  types  being  conceived ;  on 
the  mere  adjustment  of  the  peponifbrous  node  to  the  serpenta- 
rions,  and,  next,  the  geranioi<l  to  the  accrine,  the  eujihorlraid 
became  at  onee  coincident  with  the  cactoid,  the  libesiotd  with 
the  gymnocladous,  tlie  tubiflorously  capitate  typo  of  Scabioaa 
with  the  liJccwise  tubifloroubly  capitate  one  of  papilionaoeouB 
Trifoliutn.  If  these  coincidences  be  ao  adjusted  as  to  moke 
the  respective  e^^ynous^Aosea  coincide,  then  the  pentagram- 
matic  figure  at  onoe  exhilute  the  uodal  phases  by  intersections 
and  coniere;  as  a  geomotrioiil  repreaenliitionof  the  16  asaumed 
oircnita,  Hieir  triadic  subdiviuon  into  0  large  types,  and  tfaeir 
order  of  suecession.  If  wo  would  realize  each  type  as  a  cir- 
cuit, and  the  mutual  epigynoua  relations  as  a  mutual  coinci- 
dence in  s]>ace — if  we  draw  the  five  j)oluts  of  intersection  to- 
gether in  one  central  point,  then  the  hypotenuses  to  the  rays 
are  converted  into  circles  (or  omegas,  so  to  say,  if  kept  suffi- 
ciently apart  to  indicate  the  order  of  immediate  connections), 
which  gives  a  twenty-fold  affinity  to  each  intersection-node  ; 
and  if  the  points  of  the  rays  be  likewise  hauled  is  and  united 
with  the  central  point,  the  15  circles  connect  there  in  the 
shape  of  a  turban,  and  there  are  30  diverging  directiona  of 
typic  development  from  one  g-wasi- centre,  or  28  diatal  affini- 
ties, and  2  essential  and  real  ones,  to  each  epigyuous  point. 

In  the  radiate  ("Anatole")  and  the  inversed  cyclar  {"Synar- 
mosis")  figures,  the  convergent  aides  have  a  remarkable  corres- 

Sondence  of  type,  such  as  between  polymeroue  Columnifers  and 
[agnoliaceee,  tricoccous  or  bladdcred,  temate-foliaged  Sapin- 
dacete  and  Geranio-Rhfeadoids,  geniculate  ourvembryonous 
Oleraeeie  and  Dianthoideie,  resinoso-punctate  MyrtacesB  and 
Citroida,  peach-bloom,  drupaceoua  Tubiflorss  and  Rosacete,  and 
at  every  approximation  of  a  point  of  intersection,  four  different 
types  are  approximated,  such  ae  tlie  rosaceous,  tubilioroua,  ag- 
gregate and  leguminous  in  Spinea,  Hydrangea  and  Valeriana; 
ScMiiosa, Trifolium,  Lonicera;  Sanguisorba,  Trifolium  (and Mi- 
mosa!), Scabiosa,  etc^  while  others,  such  as  betweefl  Rosiflone 
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and  Myrtiflorse,  are  satisfied  by  the  representation  in  a  central 
connection.  In  the  astral  configuration  ('^Anatole'^)  the  hypot- 
enuses (and  in  the  inverted,  cyclar  one,  where  each  triad  is  rep^ 
resented  as  a  circle,  divided  by  intersections,  the  exterior  arch- 
es) are  remarkable  for  their  duplicity  of  type,  correspondiiig 
to  the  cofUiguoua  aides  :  as  Leguminosaa  assume  the  apetalous 
myrtoid  habit  of  Metrosideros  m  MimoseaB,  the  labiate  or  rin- 
gent  floral  type  in  PapilionacesB ;  A^gregatsa  assume  the  spi- 
FBoid  type  in  Yalerianese,  the  sanguisorboid  in  Scabiosee,  the 
ranunculoid  in  (apparently  polymerous)  SynantherecB ;  Vio- 
lacesB  and  Ampelides  the  sterculiaceo-tiliaceous,  digitate- 
palmate  leaved,  Araliace®  and  Umbelliferse  the  pinnate  spray 
of  SapindacesB ;  Cupuliferse  the  pandurate,  lyrate  foliage  of 
Papavero-Cruciferse,  Oleraces  the  dianthoid  one,  SaxifirageaB 
the  punctate  one. 

CryptogamaB  naturally  divide  into  five  natural  groups,  very 
distinct  in  habit^  yet  connected :  Fungi  connecting  with  Lich- 
ens by  epidermal  (dots  and  clouds  on  the  epidermis  of  apples, 
etc. !)  Actidies  and  Graphidinae;  Lichens  by  otherwise  umbili- 
corioid  Collema  with  Nostoc  and  ZonarieaB  of  Al^;  the  latter 
with  mosses  by  the  foliate  articulated  forms,  as  Cladostephus, 
Batrachospermum  and  (epigynous!)  Chara  with  Chloroccoc- 
cum,  the  acaulous  capside  of  Lepraria  kermcsia  or  Proto- 
Chlamydococcus,  joimng  Archidium  and  Sphagnese;  and 
mosses  with  ferns  thro'  LycopodiaceaB  and  Equisetaccae.  The 
bisexual-spored  natant  ferns  initiate  the  amorphous^  phyUo^ 
died  phanerogamous  forms  of  Lemna,  Balanaphorese  (Raffle- 
sia?)  and  Cycades,  joining  Cupressinee  and  Conifer®  gener- 
ally by  their  truly  monocotyledonous  seed  (Vol.  I,  Siyllo- 
taxis,  p.  48)  and  phyllodial  scales,  through  Gnetacesa  joining 
RuscuB. 

By  the  conjunction  of  Coniferte  to  Monocotyledoneae,  in  the 
literal  si^iiicance  of  the  term,  we  have  five  rather  natural 
divisions  m  Monocotyledonaa  likewise — ConifersB,  lulocauleaB, 
Liria,  GraminesB,  and  Spadiflorsa ;  the  convallario-melanthoid 
forms,  however,  not  so  typically  distinct  from  Liria  as  all  the 
rest  are  amon^  themselves  and  these. 

That  the  quinary  astral  figure  applies  equally  well  to  Cryp- 
togamaB and  Monocotyledones  as  to  Dicotyledoneae,  although 
by  no  means  infallibly,  but  only  in  an  average  sense,  may  be 
realized  by  the  schematic  representation,  which  however 
claims  no  other  significance  than  that  of  the  ideas  by  which 
itself  was  arrived  at. 

It  would  not  appear  likely  that  a  graphic  representation,  in 
which  proximity  in  space  would  simify  correlation,  is  at  all 
the  most  serviceable ;  for,  in  all  other  organic  combinations 
and  repetitions,  as  the  bodies  of  the  organisms  themselves  are, 
the  organs  of  equal  function  or  value  are  not  coincident  or 
catervated,  but  only  architectonicaUy    correspondent:  and 
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thus  it  may,  after  all,  turn  out  to  he  an  org^nitally  architec- 
tonic form,  wliich  might  best  serve  to  spatially  embody  the 
correlations  of  vegetable  types. 

Leaving  the  detailed  discussion  of  Cryptogamte  and  Mono- 
cotyledons, and  the  chnractcrizations  of  their  component 
gronpa,  for  fiiture  communications,  I  would  here  add  some 
explanatory  remarks  on  the  accompanying  Plate. 

The  body  of  Fangi  is  the  incorporated  aarcodic,  filmy, 
thalline  mould.  Miishrooms  and  puff-balls,  as  well  as  supern- 
ca.\  monid,  are  merely  its  fructification».  As  that  of  ferments, 
I  consider  the  floating  scum  of  free  spores —  Vappa,  Cheese, 
likewise,  is  the  organo-ohemio  result  of  a  fermentative  mucor, 
the  developments  of  which  are  indicated  by  the  stratifications 
of  cheese.  In  jmtrid  diffluonce  the  sporous  development  ap- 
pears as  a  rusty,  sujira-nataut  Vappa  ;  in  dry  ones,  as  a  tavoid 
crust. 

bi  lichens,  the  dry,  paslous,  gay-colored  tissue  is  entirely 
drawn  to  the- surface  as  a  Wiemirajitf,  and  develops  its  per- 
fect form  and  fi-ucttfi cation  only  iu  bright  light;  while  Fungi, 
ita  next  allies,  require  the  dark  and  a  cosubetantiation  with 
the  Boil.  The  exuberant,  mealy,  cytic  luxuriations  of  lichens, 
found  on  shady  rocks,  in  crevices,  etc.,  and  called  mountain- 
meal,  are  well  known.  I  have  found  one  individual  of  Par- 
melia  aurantiacoa  on  one  half  de-generated  into  Bysens  anrea; 
a  cytK  Ifixuriation  of  Parmelia,  not  a  Hyphomyces.  (Endl.) 
"Lecidea"  humosa  I  find,  in  a  perfect  specimen  I  possess,  to 
be  a  Collema,  with  a  sporangia!  Soloiina  scrobicle!  In  CoJ- 
Icma,  the  aqneoua,  nigoid  ty])e  of  a  su<Mcn  conimenccs,  con- 
necting with  Zonarieie,  Peyssonnelia  (Phyllophoreie),  etc. 

In  a  full-grown  Conferva,  of  five  feet  length,  I  found  nu- 
merotte  large  sporangia,  of  the  size  of  a  common  moss-sporan- 
gium, in  solid  continuation  with  the  capillary  stem.  Its  bival- 
vously  dehiscent,  a/tidophycoid sporaa^am  resembles  the  bran 
or  scab  of  canary-seed ;  and  its  bright  green,  clavate  contents 
resemble  a  brignt-green  calculus,  and  coalesce,  when  emit- 
ted, into  larger  calculi.  No  doubt  the  component  cells  of 
Baccillaria  are  mere  vegetal  or  thalline  phases  of  cytic  devel- 
opment, and  their  true  fruit  yet  to  be  observed,  as  in  Confer- 
va they  seem  to  have  been  taken  for  impurities,  and  cleared 
away  before  microscopic  examination.  Then  the  "flia  mbstan- 
tia  opaca  gruntoaa  /acta,"  the  dark  granulated  films,  seem,  as 
in  other  algte,  to  represent  the  paraphyses,  and  the  "copulation 
of  cells"  a  sort  of  tntdding.  In  Bryopsis  I  found  branches  with 
spikes  of  filiform,  acuminate  leaves,  and  large  spores  {sporan- 
gia f),  besides  their  known  phyllodially  hypnoid,  ramified 
branches,  with  grumously  granulated  (male)  terminal  cells. 

The  vesicles  of  Chlorococeum  I  followed  in  their  further 
development.  They  arise  in  dense  crowds  on  desultory  crystal- 
line cells,  no  doubt  their  humous  tkaUus.   After  emitting  their 
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spores  by  an  apical  pore,  like  mosses,  the  contents,  by  develop- 
ment, change  into  a  confervoid  velvet.  This  develops  into  va- 
ricosities, assuming  a  miniate  color,  as  "Lepraria  kermesina," 
covering,  at  certain  seasons,  all  open  ground  in  a  region,  by 
millions  of  acres  probably.  The  miniate  varicosities  by  cytic 
pnllulation  develop  into  a  loose,  brownish  sand-colored  luxu- 
riation  of  cells  resembling  ashes  and  loose  humose  earth,  so 
light  as  to  be  swept  away  by  every  wind.  As  this  plant  goes 
through  so  many  developments,  besides  its  perfect,  sporangial 
one  of  Chlorococcum,  is  it  not  possible  that  the  various  cytic 
developments  or  conceived  "changes  of  generation''  of  the 
Proto-Chlamydococcus  cells  are  mere  thalline  developments, 
(as  in  lichens  and  probably  Baccillaria  likewise,)  and  that 
perhaps  they  merely  are  the  conditional  developments  of  the 
Chlorococcum  cells  strewn  throughout  the  atmosphere  ? 
Sphagnum  seems  to  derive  its  nourishment  solely  from  the 
atmosphere,  adding  to,  and  substracting  nothing  from,  the  soil. 
It  contains  large,  open  cells  of  air  in  its  dew-drenched  foliage, 
and  increases  on  a  rootless  stem.  Ferns  require  a  soaked  soil, 
and  a  warm,  steamy  atmosphere — a  fusion  of  elements,  as  it 
wore. 

In  these  five  typically  different  qualities  of  tissue-develop- 
ment in  Cryptogams,  a  parallelism  with  the  gradual  develop- 
ment of  the  seed  can  be  conceived,  and  themselves  as  so  many 
eaposin  of  Homatogenctic  processes  in  generaL 


OKAPK   CULTURE  IN  MISSOURI. 

BY    a.    C.    SWALLOW. 

There  its  perliapti,  no  department  of  husbandry  in  which 
oiiltivtit<irN  find  so  much  difficulty  and  meet  with  so  many 
Ihlliiri^H  iM  in  the  cultivation  of  the  vine;  and  yet,  while  some 
iliil,  it  In  (m|1IhII V  .true  tliat  others  meet  with  eminent  success. 
It  In  4|Ii11<i  obviouH  that  the  most  of  those  who  have  failed  in 
ihnlr  i^tlorlN  must  attribute  their  failures  to  the  want  of  adapt- 
iiUou,  In  iki^ir  ino<leM  of  culture,  to  the  habits  and  wants  of  the 
vincM  iiM  othern,  <>u  the  same  soil  and  under  the  same  sun, 

IlilVU  llCMMI  niOMt  HUCCOHHful. 

N4itwlthNtnn<ling  the  true  principles  of  grape  culture  are 
Mil  lll'tlit  uiMh^rNtood  by  the  community  at  large,  no  depart- 
iitiMil.  nf  iigrirulture  has  been  more  carefiilly  investigated, 
iiiiii'««  illHthintly  <l(«llned  ami  reduced  to  scientific  principles. 
HiiuM*  Vli'tfll  wr(it.4i  liiM  masterly  treatise  upon  the  habits  and 
milMviilloii  of  tho  vino,  tlio  principles  which  should  gov- 
vvw  ilH  (MiltUH*  liavc^  b4U)n  within  the  reach  of  all  who  would 
iuMmdtfiilii  i\w  Ntnicture  of  this  plant,  and  learn  the  soil  and 
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climate  adapted  to  its  perfect  ilevolopmeiit,  Au<l,  indeed, 
it  could  seartely  be  otherwisie,  sis  the  vine  liaa  occupied  ao 
[iromineiit  a  position  ia  the  btifibitndry  of  altnoat  all  llie 
cnli^hti^ned  nittions  of  ancient  und  modem  tii]>es.  Since 
Xo^  planted  a  vineyanl,  the  vine  has  followed  tlie  pro- 
gress of  husbandry-  and  civili/Atiun  thronKhoul  India,  Ai'aciia, 
Palestine,  and  Southern  Eiirop(?.  It  hol<&  an  important  place 
in  the  history  of  tliose  seats  of  ancient  civilization  and  pro- 
gress. The  "vine-clad  hill"  occupied  acoUHpiououa  position 
in  every  landscape,  and  the  juice  of  the  grape  had  its  place  at 
the  social  board  and  niled  the  joys  of  the  bannuet  hall.  While 
it  held  ao  important  a  position  among  the  nations,  ita  value 
ted  the  ablest  minds  to  investigate  ita  habits  and  deduce  the 
l>e8t  modes  of  culture  from  the  experience  of  the  many  en- 
ga^din  the  pleasant  pursuit.  Solomon  investigated  the  prop- 
erties of  the  vino,  and  Vir^lffave  ao  excellent  a  treatise  upon 
its  habita  and  culture  that  the  inreatigatious  and  expedience 
of  the  last  two  thousand  years  have  added  but  little  to  the 
knowledge  tlien  possessed.  Since  then  the  habits  of  the  vine, 
and  the  modes  of  culture  best  adapted  to  it,  have  been  bo 
carefiilty  dotonuined,  and  so  thoroughly  established  by  the 
esiierience  of  the  last  4,000  years,  it  only  remains  for  the  cnl- 
tivatora  of  our  times  to  investi^te  the  modes  of  culture  so 
long  and  so  succeasfiilly  practiced  in  India  and  the  countries 
bordering  upon  the  Mediterranean ;  to  inquire  how  for  the  va- 
rieties then  cultivated,  and  tlie  culture  then  adopted,  will  suc- 
ceed in  other  localities  ;  to  determine  whether  some  new  va- 
rities  may  not  succfod  better  in  othur  climates  anil  soils;  and 
what  modifications  of  culture  will  secure  the  highest  degree 
of  success  in  the  various  soils  and  climates  to  which  we  would 
introduce  the  vine. 

It  ia  obvious  that  the  succeas  of  the  grape  depends  upon 
the  mntual  adaptation  of  both  soil  and  climate.  In  places 
where  the  soil  has  all  the  requisite  properties,  the  climate 
may  be  auch  as  to  prevent  full  success;  aa  in  many  parts  of 
New  England,  where  the  climate  ia  too  cold,  and  in  England 
where  it  is  too  moist.  In  many  localities  in  Southern  Europe 
the  soil  is  such  as  to  prevent  the  full  success  of  the  vine, 
though  the  climate  is  all  that  could  be  desired. 

/Soil. — ^According  to  Vir^l*  and  the  best  authors  who  have 
followed  him,  the  soil  should  be  warm,  light,  dry,  and  rich  in 
alkaliet  and  alkaline  earths — especially  potash,  soda,  lime  and 
magnesia.    The  best  vines  have  been  grownt  upon  soils  of 

•  Geor.  Lib.  II.,  lines  217-221  »nd  262—"  Optima  patri  aroa  vJo." 
t  The  great  vine  at  Wtndior  Park  was  planted  about  flttr  y eara  ago. 
"In  1850,"  uya  Prof.  Lindley,  it  produced  2,000  large  bunchei  of  mag' 
nificent  B^pe»,  fllled  a  house  13X  feet  long  and  IS  feet  wide,  and  liod  a 
item  2  feel^fl  inches  in  circumference.  The  border  in  which  it  growa  U 
Kant,  light,  dry  and  ihaliow." 
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this  description,  and  when  any  of  these  qualities  have  been 
wanting  the  most  akillfnl  vine^rowers  have  carefully  supplied 
them  by  artifidal  means.  Hence  Virgil  directs  to  place  "po- 
lons  stones  and  rough  shells"  in  the  trenches — the  stones  and 
shells  to  loosen  the  soil  and  perfect  the  drainage,  and  the 
shells  to  supply  the  defect  oflime.  The  vine  has  ever  suc- 
ceeded the  best,  other  things  being  equal,  in  a  calcareous  soil. 
The  best  vineyards  upon  the  Rhine,  the  Ohio,  and  the  Mis- 
flonri  are  upon  soils  rich  in  lime ;  and  according  to  D'Orbig- 
ny,  the  wines  from  such'  in  France  arc  more  lively  and  spirit- 
uous. 

The  chemical  composition  of  a  plant  also  gives  as  sure 
indications  of  the  mineral  ingredients  of  the  soil  required  for 
its  perfect  development.  The  following  Table,  from  John- 
ston's Agricultnr^  Chemistry,  contains  the  compositions  of 
live  vines  grown  on  five  different  soils.  The  result  shows 
most  conolusively  what  mineral  substances  are  demanded  for 
the  perfection  of  the  vine. 


Fotaah 

Soil* 

Magnesia 

Ojideof  iron 

Phosphoric  acid  — 

Sulphuric  acid 

Chlarinc 

Silica 

Total 

P«r  ccDingc  of  ashes 
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1 

III 

E3 
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1 

17.82 

25.24 

84.13 

21.98 

26,41 

26.00 

28.50 

2.74 

8.08 

7.31 

8,79 

11.07 

29.75 

40.76 

82.67 

37.69 

33,47 

34.95 

9.78 

7.47 

4.06 

fi.l« 

7.64 

4.12 

1.62 

0.16 

0,19 

6.20 

18.87 

10.35 

10.55 

lfl,87 

16.87 

1.96 

2.88 

•2.16 

2.37 

2  44 

2.36 

1.S2 

0.68 

0.60 

0.85 

0,2.''> 

0.08 

1.65 

1.45 

0,02 

2,48 

1.22 

100. 

100. 

100.11 

lOO.OS 

100.00 

100.M 

2.RB."> 

2.08!l 

2.r.25 

2,25 

2.335 

3,525 

These  anah'ses  show  that  Potash,  Soda,  Lime,MngnoBia,and 
Phosphoric  Acid  enter  largely  into  the  composition  of  the 
vine,  and  that  grapes  will  succeed  best  on  soils  rich  in  those 
materials.  The  other  ingredients  are  snob  as  are  found  in 
nearly  all  soils  and  may  be  left  out  of  our  invcstigntions. 

It  IS  a  well  established  principle  of  vegetable  science  that 
lime  may  supply  the  place  of  soda  and  potash,  in  part  at  least, 
in  some  plants.  The  following  analyses  of  A-ines  from  two  lo- 
calities snow  this  to  be  true  of  the  vine  also: 


I. 


II, 
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If  therefore  soda  and  potash  be  deficient  in  eoil,  thoir  place 
may  be  ]]3rlially  supplied  by  litne,  t^hould  it  exist  in  sufficient 
quantities. 

Climate. — The  success  of  the  griipe  on  the  islands  and  iho 
shores  of  the  Mediterranean  show  their  adaptution  to  a  cli- 
mate in  which  the  winters  ai-e  short  and  mild,  and  the  summers 
are  temperate  and  equable.  In  tlio  Ionian  Islands,  where  the 
grape  attains  great  perfection,  it  is  never  exposed  to  pioching 
cold  or  burning  heat,  or  to  any  very  sudden  changes  from  ona 
to  the  other.  Bnt  the  great  profusion  and  excellence  of  the 
grapes  iii  India,  at  Camlahar  and  Cabul,  the  sunny  home  of 
the  grape,  indicate  an  ability  to  reach  perfection  in  spite  of 
Buddeit  changes  from  extreme  cold  to  burning  heat.  "  In  no 
part  of  the  world,"  says  Lindley^  "ju^  the  grapes  more  deli- 
cioQS  than  in  Canduhar  and  Cabul";  and  yet  the  traveller 
speaks  of  the  bitter  cold  toittd  and  blatinff  Jirea  at  night, 
and  the  burning  »un  by  day,  in  Uaroh  ;  and  the  sun's  heat  at 
140°  in  May,  where  the  grapes  lipen  as  early  as  June. 

We  may  conclude  then  that  the  grape  will,  under  favorable 
circumstances,  i-each  the  gi-eatest  perfection  though  exposed 
to  sudden  changes  and  extremes  of  hoat  and  cold. 

Having  ascertained  the  conditioQH  of  soil  and  climate  best 
adapted  to  the  successful  culture  of  the  vine,  it  has  been  mj- 
^m,  during  the  progress  of  the  Geological  survey  of  Missoun, 
to  determine  how  far  these  conditions  are  fiilfilfed  ia  Missou- 
ri ;  to  what  extent  and  with  what  suocesa  the  vine  may  be 
cultivated  in  our  State,  and  the  advantages  to  be  derived  from 
its  cultivation.  In  order  to  secure  the  most  accurate  data  for 
our  conclusions,  our  imostiy^itions  have  been  directed  to  the 
following  subjects : 

1.  The  characters  and  habits  of  all  our  native  vines,  and 
the  aoUs  on  which  they  succeed  best,  have  been  carefully 
noted.  ^ 

2.  Five  persons*  have  been  been  appointed  to  make  mete- 
orol<^cal  observations.  One  at  Springfield  in  the  South- 
West,  one  at  Cape  Girardeau  in  the  South-East,  one  at  Pal- 
myra in  the  North-East,  one  at  St.  Joseph  in  the  North-West, 
and  one  at  Columbia  in  the  Center,  in  the  valley  of  the  Mis- 
souri River.  These  observers  have  been  supplied  with  the 
very  best  instruments,  and  they  have   made  and  recorded 


*  It  gjvea  me  great  pleasure  to  bear  testimony  to  the  disiutercsted  ta- 
bon  of  those  who  have  lo  fuChfully  olMerred  and  recorded  the  melcrolog- 
ical '  phenomena  at  the  Blations  above  named.  Our  State  wilt  bo  under 
many  obliKations  to  the  Rev.  G.  P.  ComingB.  of  St.  Paurs  College,  Palmy- 
ra ;  Kev.  Jamta  Knoud,  of  St.  Vincent's  College,  Cape  Oirardcau ;  J.  A. 
Stephens,  Esq.,  Springfield;  E.  B.  Nccty,  A.M.,  of  the  St.  Joseph  High 
School;  and  Mis*  U.  B.  Hill,  at  Columbia, — who  have  made  the  observa. 
tious  at  their  several  localities. 
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their  obiervstioiui  aooording  to  the  plan  adopted  by  the 
Smitfafloniaii  Inatitatioii. 

8.  The  experience  of  our  most  saooeMfol  vine-growers  has 
been  coUeoted,  and  the  resnlts  oarefhlly  oomparod  with  the 
eondlnsions  derived  from  onr  examinations  of  the  climate, 
■oib  and  wild  vines  of  the  State. 

4  The  soys:4»f  the  State  have  been  carefiilly  observed,  and 
the  varieties  cd^j||wted  and  submitted  to  a  most  skdllfhl  chem- 
ist finr  fhll  and  aoiftarate  analyses. 

JSaHoe  fiVtijimd— The  (B^rowth  and  fruit  of  our  native  vines 
give  ns  most  important  mdioations  of  the  adi^tation  of  onr 
ami  and  climate  to  the.  cultivation  of  the  grape.  The  follow- 
in  species  have  been  dheerved ;  the  growth  halrits  and  fruit 
ofeach  variety  have  been  careftdly  examined. 


L  Vina  I.ABBUSOA,  Xthii.     jFVnb  Cfn^  of  the  Northern 

States. 

This  vine  is  abundant  in  all  narts  of  tiie  State.  It  attains 
to  a  very  large  size*  in  our  rich  alluvial  bottoms  and  on  our 
best  upland  soils;  but  the  vines  of  a  smaller  sise,  which  are 
found  on  tiie  poorest  soils  in  the  State,  produce  much  tiie 
bcfft  gn^[>es.  Those  which  grow  upon  the  dry  ridses,  on  the 
declivities  of  the  blufi  (especially  those  of  tiie  Magnesian 
Limestone)  and  on  the  talus  of  cfebris  at  their  bases,  exhibit 
a  healthy,  firm  growth  and  produce  an  abuudace  of  fine  fruit. 
The  grapes  found  in  these  localities  are  larger,  and  the  pulp 
is  more  jviej  and  palatable. 

ilany^  weU  known  and  excellent  varieties  of  gjnpes  now  in 
cultivation  were  derived  fitmi  this  spedes.  The  ImxbeEk^ 
0€Uawb€^  Sehuyfkitt^  and  Blonds^  are  the  most  esteemed. 

2.  YzTxs  .fiSTiVALZs,  JficAos.     JSummer  Orope. 

This,  like  the  preceding,  is  found  in  all  parts  of  the  State, 
and  is  doubtiess  the  lai]D;est  of  all  our  vines.  It  is  one  of  the 
most  striking  ol|jects  m  our  magnificent  forests,  while  the 
stem,  like  a  huge  cable,  hangs  suspended  flt>m  tiie  limbs  dT 
the  largest  trees,  the  branches  clothed  in  rich  foliage,  and  d^ 
ten  loaded  with  fruit,  hung  in  graceftil  festoons  over  the  hij^- 
est  boughs.  But  the  vines  growing  on  the  thin  soils  of  our 
Bmestone  ridges  and  bluflk,  and  on  the  loose  debris  at  their 
bases,  inhere  they  are  more  exposed  to  the 'air  and  the  sun, 
produce  a  greater  abundance  or  the  best  fruit. 

8.  Vins  ooBDiFOXJA,  JUScAot.     TFSpilar  or  JFVtMl  Orape. 
This  vine  is  widely  diShsed  through  the  State ;  but  it  is 

•  Tlito  vhie  often  ftttsiiii  s  dlametar  of  10  iBchet,  sscoids  4w  loAiMt 
treei ,  and  ipfesdi  iti  brancbef  orer  their  higbett  bongfae. 
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not  80  large  ns  the  Fos,  or  tbd  Summer  Grape.     Ila  fi-uit  is 
small  and  acerb. 

4.  {Yar.  of  the  former,  gray  ^     Vitis  eipakia,  Jffc/ia;. 
Riwr  Grape. 

This  grape  is  partial  to  the  alluvial  soil  along  the  margins 
of  our  alreams.     It  grows  to  a  large  size. 

5.  Vitis  VuLpiff  a,  Litin.    JUitsc^dine  of  the  West,  and  Fox 
Grape,  according  to  Elliott,  in  the  Sonth-eastem  States. 

It  is  roost  abundant  in  the  southern  part  of  the  State.  It 
grows  very  large  and  produces  abundantly.  Its  fruit  is  very 
much  esteemeif.  The  cultivated  Scuppentonff  Grape  is  a  va- 
riety from  this  species. 


6.  Vitis 


Mich^. 


7.  ViTia  INDIV19A,  Wind. 
This  vine  abounds  in  the  central  and  western  counties. 

From  this  list  it  will  be  seen  that  Missouri  possesses  all  the 
native  grapes  of  onr  country  save  one,  the  Vitis  Caritxea  f  (D. 
C.)  of  Cahfomia.  The  vines  are  so  abundant  and  so  large  as  to 
form  an  important  and  conspicuous  part  of  eveiy  copse  and 
thicket  throuj^Iiout  the  entire  St:ito.     They  arc  cvLTVivhcre 

§  resent,  lending  grace  and  beauty  to  every  landscape,  and  in- 
icating  with  prophetic  certainty  that  the  day  is  not  far  dis- 
tant when  the  purple  vineyards  will  cover  our  hills,  the  song 
of  the  vine-dresser  fill  the  land  with  joy,  and  the  generous 
juice  of  the  grape  will  improve  our  moral,  intellectual,  and 
phvsical  powers. 

'Eaj>erience  of  our  Vine-dresaera.* — Several  vino-dressers 
in  onr  State  have  been  engaged  in  the  cultivation  of  the  grape 
during  the  last  twelve  or  fourteen  years.  Their  success  has 
been  fully  equal  to  their  expectations ;  and  they  are  full  of 
high  hopes  of  the  most  useful  and  profitable  results,  even  of 
entire  and  permanent  success.  Their  experience  in  cultivat- 
ing the  vine  has  led  them  to  the  same  conclusion  that  we  have 
deduced  from  our  scientific  examinations  of  the  soil,  climate, 
and  native  vines;  viz.,  that  the  vine  can  be  cidtivated with  ert- 
n  favoraUe  localities,  in  all  parts  of  the  State, 


*  I  am  indebted  to  Mr,  Wm.  HaA«,  of  Boonville,  Mr.  Geo.  Huamann.  of 
Hermann,  Mr.  Frederic  Munch,  of  Marthas  ville,  and  Mr.  Joseph  Stuby,  of 
Hamburg,  for  valuable  information  respecting  the  cultiTation  of  grapes  in 
our  Slate. 
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It  shoald  be  borne  in  mind  that  these  results  have  been  de- 
rived mostly  from  vineyai'ds  in  the  valley  of  the  Missouri  and 
Mississippi  Kivers,  which  are  not,  by  far,  the  most  favorable 
localities  in  the  State;  for  the  "mildew"  and  the  "rot,"  the 
most  formidable  obstacles  they  have  had  to  contend  with, 
may  be  partially  Or  entirely  obviated  in  localities  where  the 
atmosphere  ana  soil  are  not  so  densely  charged  with  moist- 
ure. "  The  rot^  says  one  of  our  most  successful  vine-dressers, 
Mr.  Haas,  "  attacks  the  berries  when  the  soil  is  in  a  wet  con- 
dition, in  July  and  August."  "It  is  most  severe  on  the  low 
and  wet  parts  of  the  vineyard."  Mr.  Husmann  says,  "  the 
principal  cause,  all  are  agreed,  is  an  excess  of  moisture  about 
the  roots,  and  damp,  moist  weather."  Now  the  larger  part  of 
our  "Vineyards  are  located  upon  a  stiffs  cold^  clayey  sttbsoilj 
which  of  necessity  retains  the  excess  of  moisture  and  produ- 
ces the  injurious  results.f  This  evil  may  be  obviated  by  thor- 
ough draining  and  preparation  of  the  soil ;  or,  what  is  better, 
by  selecting  some  of  the  millions  of  acres  in  the  southern  part 
of  the  State,  where  the  soil  is  warmer  and  lighter  and  richer 
in  the  ingredients  most  favorable  to  the  vine,  and  where  the 
subsoil  is  so  porous  as  to  permit  a  free  passage  to  the  excess 
of  moisture. 

The  mildew  appears  in  June ;  and  all  agree  that  it  is  caused 
by  ^foggy^  damp,  and  hot  wecUher  accompanied  by  mists, 
which  is  much  more  prevalent  in  the  valleys  of  our  large  riv- 
ers than  on  the  table  lands  of  the  south. 

The  characters  of  the  two  regions  under  comparison  show 
most  conclusively  that  the  excess  of  moisture  in  the  valleys 
must  be  considerable  and  permanent.  These  valleys  are  cov- 
ered with  numerous  and  extensive  lakes  and  sloughs,  and  for- 
ests of  rank  growth  and  vast  extent,  besides  the  broad  rivers 
which  flow  through  them ;  while  the  table  lands  are  almost 
destitute  of  lakes  and  ponds,  and  but  partially  covered  by  a 
very  sparse  and  much  less  vigorous  growth  of  timber.  And, 
besides,  they  occupy  an  elevation  of  several  hundred  feet 
above  tiie  valleys. 

No  fears,  therefore,  need  be  entertained  that  these  obstacles 
will  prevent  the  entire  success  of  vine-culture  in  Missouri, 
should  our  atmospliere  even  continue  as  moist  as  at  present. 
But  we  may  expect  much  improvement  in  this  respect,  as  it 
is  frilly  established  by  past  experience,  that  the  settlement  of 
a  country  and  the  opening  of  a  soil  to  cultivation  lessen  the 
amount  of  rain  and  moisture  in  the  atmosphere. 

Notwithstanding  the  many  difficulties  our  vine-dres6erB 
have  had  to  contend  with,  and  notwithstanding  some  of  their 
vineyards  are  not,  to  say  the  least,  in  the  most  favorable  local- 
ities in  the  State,  their  success  has  been  very  flattering. 

t  Sec  soil  No.  12,  page  165. 
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The  vineyards  of  Boonville  have  yielded  the  present  sea- 
son about  0,1)00  gallous,  worth  S;12,0U0.  Five  acres  gave  a 
clear  profit  of  >2,W0,  or  |400  per  acre.  Mr.  Haa«  made  1550 
gallons  from  3  acres. 

The  vintage  of  Hermann  was  about  100,000  gallons,  from 
less  than  200  acres.  At  tl.UO  ptr  gallon,  which  la  less  than 
the  value,  it  will  give  a  profit  of  at  least  4400  per  acre,  or  of 
1(80,000  on  the  200  acres  in  cultivation.  One  small  vineyard 
at  Hamburg,  Mr.  Joseph  Stuby's,  yielded  over  1,000  gallona 
per  acre. 

The  entire  cost  of  vineyards,  pi'eparing  the  soil,  sotting  and 
training  the  rines  till  they  come  Into  bearing,  varies  from 
1200  to  1300  per  acre ;  annual  cost  of  cultivation  after,  $50  to 
♦60  per  acre  j  t«n  per  cent,  on  first  cost,  t20  to  (iSO  per  acre ; 
total  expense  for  each  year,  $70  to  490  per  aarc.  So  that  an 
income  of  1100  per  annum  for  each  acre  la  suiticient  to  pay 
the  interest  on  the  first  cost  and  the  expense  of  cultivation. 

Judging  from  the  statistics  before  me,  I  would  8upi)08e  all 
our  vineyards  have  yielded  an  average  of  at  least  250  gallons 
per  acre  since  1849,  which,  at  an  average  price  per  gajlon  of 
41.60,  would  give  an  annual  income  of  WOO,  and  a  yearly 
profit  of  4300  per  acre.  So  that  the  vine-dresser,  even  in  the 
poorest  seasons,  can  scarcely  fail  of  a  handsome  profit ;  while 
in  good  years  his  gains  will  fitr  snrpass  those  derived  from 
any  other  department  of  husbandry.  But  the  profits  of  our 
most  successful  cultivators  have  been  much  greater.  M.  Po^s- 
chel,  of  Hermann,  is  said  to  have  made  over  400  gallons  per 
acre  for  the  last  ten  years,  and  an  annual  profit  of  more  than 
4500  for  each  acre. 

Such  are  the  favorable  results  legitimately  derived  from  the 
experience  of  our  vine-dressers,  in  their  early  efforts  in  a  new 
country,  with  a  soil  and  climate  unknown  to  the  cultivators 
of  the  grape.  All  must  admit  that  they  are  most  satisikctory. 
Kven  if  our  climate  does  not  become  more  dry,  if  no  more 
improvements  are  made  in  the  modes  of  culture,  and  if  no 
more  favorable  localities  are  obtained,  grape  culture  must  in- 
crease very  rapidly,  and  become  an  important  element  in  our 
agricultural  and  commercial  interests. 

Climate. — It  will  be  impossible  to  give,  in  the  few  p^^s  al> 
lotted  me  in  this  communication,  the  results  of  our  meteoro- 
logical observations.  It  must  suffice  to  state  in  general  terms, 
that  the  extremes  of  heat  and  cold  ore  not  so  great  as  in  some 
of  the  best  grape-growing  regions ;  and  that  the  atmosphere 
in  the  southern  part  of  the  State  is  sufficiently  dry.  The  re- 
sults, in  short,  present  but  one  very  objectionable  feature. 
There  are  occasional  changes  of  temperature  so  gi'eat  and 
sudden  as  to  prove  somewhat  injurious  to  the  grape  at  cer- 
tdn  stages  of  its  giowth.  But  it  should  be  observed  that 
these  changes  are  not  so  marked  in  the  high  table  lands  of 
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the  south  and  west  as  in  the  north  and  in  the  valleys  of  the 
Missouri  and  the  Mississippi,  where  our  vineyards  are  loca- 
ted; and,  even  where  most  objectionable,  they  are  not  so 
great  as  in  India,  and  other  grape-growing  districts  of  the 
old  world. 

That  portion  of  Southern  Missouri,  extending  from  Newton 
County  m  the  south-west  to  Ste.  Gknevieve  in  the  south-east, 
usually  represented  as  the  eastern  extremity  of  the  Ozark 
Mountains,  is  in  fact  a  table  land  varying  from  1,000  to  1,500 
feet  above  the  ocean.  In  the  west  it  is  sufficiently  undulat- 
ing to  be  well  drained,  while  in  the  east  it  sometimes  rises 
into  ridges  and  knobs  of  moderate  elevation.  From  this  table 
land  the  country  descends  by  moderate  slopes  in  every  direc- 
tion. On  the  northern  slope  are  the  head-waters  of  the  Sac, 
Pomme  de  Terre,  Niansua,  and  Gasconade,  flowing  into  the 
Missouri ;  on  the  east,  the  Meramec  and  the  Big,  flowing  into 
the  Mississippi ;  on  the  south,  the  waters  of  the  St.  Francis, 
the  Current,  and  the  White  with  its  tributaries,  descending 
towards  Arkansas ;  and  Spring  River  and  Shoal  Creek  on  the 
western  slope. 

The  valleys  of  the  numerous  streams  which  flow  from  this 
table  land  are  at  first  but  little  depressed  below  the  general 
level ;  but  the  farther  they  descend  the  deeper  and  wider  they 
become,  until  they  expand  into  broad  alluvial  bottoms,  bound- 
ed by  bluffs  more  or  less  precipitous.  The  fountains  are  nu- 
merous, bold,  and  pure ;  the  streams  clear  and  rapid. 

The  surface  of  these  table  lands  is  undulating,  with  no 
mountains  or  arid  plains,  to  disturb  the  equable  and  agreea- 
ble temperature  which  usually  prevails  at  that  elevation  un- 
der the  87th  parallel  of  north  latitude.  There  are  no  swamps 
or  overflowed  lands  fit>m  which  vapors  and  noxious  exhala- 
tions can  arise  to  render  the  air  damp  and  unhealthy.  As 
these  fhets  plainly  indicate,  the  summers  are  long,  temperate, 
dr}'  and  salubrious,*  and  the  winters  short  and  mild.  It  pos- 
sesses the  clear,  brilliant  skies  of  Italy,  and  the  dry,  bracing 
air  of  the  western  prairies. 

Soil. — ^Nearly  all  the  soils  of  Missouri  possess  all  the  ingre- 
dients necessary  to  the  complete  development  of  the  vme ; 
but  some  of  them  are  too  heavy,  wet  and  cold,  unless  im- 
proved by  artificial  means.  This  is  true  to  some  esrtent  of 
thoae  on  the  bluflSi  of  the  Mississippi  and  Missouri,  where 
nearly  all  the  vineyards  of  our  State  are  located.  These  soils 
are  based  upon  the  Bluff  formation,  where  it  contains  more 
olay  and  less  lime  than  in  the  western  counties,  which  possess 
our  l>est  soils. 


*  Ac^ecmUng  to  the  census  report  of  I  $50,  this  is  one  of  the  moet  healthj 
regions  in  tht>  country. 
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Analyses  of  Soil  from  the  bluffs  of  Boone  Co.,  by  Dr.  Litton. 
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Ko.  12  A  «M  enllected  from  2  to  G  incbea  below  the  surface ;  No.  IS  B, 
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ThU  Boil  is  very  similur  to  those  upon  which  the  TinoyartlB 
of  BooDY-ille,  Hermann,  and  Hamburg,  are  located ;  and  it  pro- 
duced an  abnndanee  of  large  and  excellent  grapes,  on  small 
vinos  of  the  Vitin  liAntsca.  The  superior  native  grapes,  grow- 
ing npon  this  soil,  and  the  success  of  the  vineyards  above 
n&ined,  prove  its  adaptation  to  the  vine.  Its  greatest  de&ct 
is  a  capacity  to  hold  and  retain  an  excess  of  water ;  whioh 
must  be  remedied  by  trenching  and  a  proper  admixture  of 
vegetable  matter,  sand,  pebbles,  an<l  broken  limestone.  This 
labor,  however,  may  be  avoided  by  selecting  some  of  the  rail- 
lionB  of  acres  in  Southern  and  Central  Missouri,  the  soils  of 
which  are  already  prepared,  as  if  by  design,  to  invite  the  vine- 
dresser to  possess  and  cultivate  them. 

Analysis  of  a  Magnesian  Limestone  Soilfi-om  the  Southern 
bluffs  of  Callaway  Co.,  by  Dr.  Litton.      Soil  No.  14. 

Water  expelled  by  heating  to  150=  C.   1.1700 

Organic  matter  and  water  not  driven  off  at  150"  C. 9.82»1 

Klica,  etc.,  Insoluble  in  hydrochloric  add 54.2800 

Sduble  iilic* 0.1689 

Alniaina 10.8688 

Peroxide  of  iron    2,5186 

Mangsnese-' a  trace 

Lime ■  8.0720 


( 


Fota»Ba  ■' 


1.6878 


Soda 0-8«2 

Cwbonieacid 10.1111 

Sulphoricacid-. 0.0605 

Phosphoric  acid 0.0960 

Chlorine 0.0068 

Total 100.5880 


166  TRANS.   OF  THB  ACAD.    OF   SCIBNCE. 

This  soil  is  all  that  could  be  desired  for  the  culture  of  the 
grape ;  it  contains  an  abundance  of  all  the  mineral  substances 
which  enter  into  the  composition  of  the  vine,  as  shown  above 
by  its  analvsis.  While  it  is  toarm,  light  and  dryy  it  contains 
lar^e  quantities  of  magnesia  and  vegetable  matter  or  humus, 
givmg  it  great  capacity  for  absorbing  and  retaining  a  suffi- 
cient quantity  of  moisture,  even  in  the  droughts  of  summer. 
This  is  a  fair  representation  of  the  soils  on  the  Magnesian 
Limestone  ridges  and  slopes  throughout  Central  and  Southern 
Missouri.  These  slopes  and  ridges  occupy  millions  of  acres  ^ 
now  deemed  worthless,  which  are,  in  fact,  by  far  the  most  ' 
valuable  lands  in  the  State  for  the  cultivation  of  the  grape ; 
especially  is  this  true  of  those  located  upon  the  southern  high- 
lands, away  from  the  vapors  and  sudden  changes  of  our  large 
rivers  and  their  broad  valleys. 

The  Magnesian  Limestone  Series  occupies  a  large  portion 
of  Southern  Missouri,  and  is  made  up  of  magnesian  lime- 
stones, sandstones,  and  porous  chert,  which  are  usually  over- 
laid with  thin  beds  of  reddish-brown  marly  clays.  The  sand, 
lime,  magnesia,  and  alumina,  derived  from  the  decomposition 
of  these  rocks,  together  with  the  abundance  of  vegetable  mat- 
ter and  the  alkalies  derived  from  the  fires  which  annually 
overrun  this  country,  combine  to  form  a  soil*  lights  dry^ 
warrn^  and  rich  in  potash^  soda^  limey  magnesia^  and  all  the 
other  mineral  ingredients  needed  to  render  it  fertile,  and  suit- 
able in  an  eminent  degree  for  the  culture  of  the  vine.  In  ma- 
ny places  this  soil  is  underlaid  with  a  sufficient  quantity  of 
peDDlcs  and  fragments  of  porous  chei*t  to  constitute  a  most 
thorough  system  of  drainage ;  while  in  others  the  fragments 
of  chert  are  disseminated  through  the  soil  in  such  quantities 
as  to  injure  it  somewhat  for  ordinary  cultivation,  but  giving 
precisely  the  preparation  so  highly  recommended  by  v  irgu 
and  later  authors,  and  the  best  cultivators  of  the  grape.  It  is 
true  that  the  native  vines  do  not  grow  so  large  and  sappy  on 
this  as  on  the  deep,  damp  soils  of  the  State ;  but  they  are 
nevertheless  strong  and  healthy,  and  produce  finer  clusters  of 
larger  and  better  grapes.  This  improvement  was  particularly 
observed  in  the  Muscadine^  the  itorthern  Fox^  and  the  Smni- 
mer  Grapes. 

This  variety  of  soil  also  extends  over  a  large  portion  of  the 
counties  on  both  sides  of  the  Osage,  and  over  the  southern 
part  of  Boone,  Callaway,  Montgomery,  and  Warren,  on  the 
north  side  of  the  Missouri,  occupying  in  all  an  area  of  some 
15,000,000  acres.  Of  these,  at  least  6,000,000  acres  might  be 
selected  in  the  most  desirable  localities  and  devoted  to  vine- 
yards, without  encroaching  upon  the  lands  most  desirable  for 


*  See  preceding  analysis  No.  14. 
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This  soil  is  all  that  could  be  desired  for  the  culture  of  the 
grape ;  it  contains  an  abundance  of  all  the  mineral  substances 
which  enter  into  the  composition  of  the  vine,  as  shown  above 
by  its  analvsis.  While  it  is  toamiy  light  and  dn/j  it  contains 
laree  quantities  of  magnesia  and  vegetable  matter  or  humus, 
giving  it  great  capacity  for  absorbing  and  retaining  a  suffi- 
cient quantity  of  moisture,  even  in  the  droughts  of  summer. 
This  is  a  fair  representation  of  the  soils  on  the  Magnesian 
Limestone  ridges  and  slopes  throughout  Central  and  Southern 
Missouri.  These  slopes  and  ridges  occupy  millions  of  acres 
now  deemed  worthless,  which  are,  in  fact,  by  far  the  most  ' 
valuable  lands  in  the  State  for  the  cultivation  of  the  grape ; 
especially  is  this  true  of  those  located  upon  the  southern  high- 
lands, away  from  the  vapors  and  sudden  changes  of  our  large 
rivers  and  their  broad  valleys. 

The  Magnesian  Limestone  Series  occupies  a  large  portion 
of  Southern  Missouri,  and  is  made  up  of  magnesian  lime- 
stones, sandstones,  and  porous  chert,  which  are  usually  over- 
laid with  thin  beds  of  reddish-brown  marly  clays.  The  sand, 
lime,  magnesia,  and  alumina,  derived  from  the  decomposition 
of  these  rocks,  together  with  the  abundance  of  vegetable  mat- 
ter and  the  alkalies  derived  from  the  fires  which  annually 
ovemm  this  country,  combine  to  form  a  soil*  light,  dry^ 
wami^  and  rich  in  potash^  sodoy  liniCy  magnesia,  and  all  the 
other  mineral  ingredients  needed  to  render  it  fertile,  and  suit- 
able in  an  eminent  degree  for  the  culture  of  the  vine.  In  ma- 
ny places  this  soil  is  underlaid  with  a  sufficient  quantity  of 
peboles  and  fragments  of  porous  chert  to  constitute  a  most 
thorough  system  of  drainage ;  while  in  others  the  fragments 
of  chert  arc  disseminated  through  the  soil  in  such  quantities 
as  to  injure  it  somewhat  for  ordinary  cultivation,  but  giving 
precisely  the  preparation  so  highly  recommended  by  v  irgu 
and  later  authors,  and  the  best  cultivators  of  the  grape.  It  is 
true  that  the  native  vines  do  not  grow  so  large  and  sappy  on 
this  as  on  the  deep,  damp  soils  of  the  State ;  but  they  are 
nevertheless  strong  and  healthy,  and  produce  finer  clusters  of 
larger  and  better  grapes.  This  improvement  was  particularly 
obser\'ed  in  the  Muscadine,  the  itorthern  Fox,  and  the  Sunv- 
mer  Grapes. 

This  variety  of  soil  also  extends  over  a  large  portion  of  the 
counties  on  both  sides  of  the  Osage,  and  over  the  southern 
part  of  Boone,  Callaway,  Montgomery,  and  Warren,  on  the 
north  side  of  the  Missouri,  occupying  in  all  an  area  of  some 
15,000,000  acres.  Of  these,  at  least  6,000,000  acres  might  be 
selected  in  the  most  desirable  localities  and  devoted  to  vine- 
yards, without  encroaching  upon  the  lands  most  desirable  for 


*  Sec  preceding  analysis  No.  14. 
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other  departmenta  of  agrienhure.  And  so  far  as  we  can  judge 
from  the  characteristics  of  soil  and  climate  and  the  indications 
of  the  native  vines,  these  5,000,000  acres  in  the  highlands  of 
Southern  Missouri  present  rare  induoenicnta  to  the  vine- 
dresser— such  a  combination  of  favorable  cdreumBtauces  as 
will  not  feil  to  attract  the  attention  of  those  who  would  en- 
eage  in  this  most  pleasant  and  profitahle  department  of  huB- 
bandry.  And  so  important  will  he  the  resnltB,  that  every 
eShrt  should  be  put  forth  to  hasten  the  time  when  these 
6,000,000*  acres  shall  be  covered  with  flourishing  vineyards, 
giving  profitable  employment  to  2,000,000  people,  yielding 
more  than  1,000,000,000  gallons  of  wine,  and  an  annual  profit, 
at  the  lowest  estimate,  of  (i500,000,000.  And  what  is  etill  more 
important,  the  pnre  nourishing  juic-o  of  the  grape  would  take 
the  place  of  the  vile,  maddening  compounds  used  under  the 
names  of  wine  and  brandy ;  drunkenness  would  give  place  to 
sobriety;  and  our  jieoplc,  nourished  by  the  grape  and  its  pure 
wines,  would  become  as  robugt  and  hardy  as  they  are  now 
daring  and  indomitable. 

Natural  Terraces. — The  blnf&  of  the  numerous  streams  in 
Sontliem  Missouri,  and  in  the  valley  of  the  Osage,  usually 
slope  back  into  knobs  and  ridges,  which  are  frequently  sur- 
rounded by  numerous  natural  terraces  so  regular  and  uniform 
that  thev  appear  like  the  work  of  human  hands,  as  seen  in 
Plate  VllL  These  terraces  are  produced  by  the  decorapori- 
tion  of  the  Etrata  of  magnesian  limestones  which  form  the 
blulR.  Their  height  varies  from  one  to  six  feet,  and  the  width 
of  the  top  from  two  to  twelve,  according  to  the  angle  of  the 
elope  and  the  height  of  the  terrace.  Their  surfaces  are  nearly 
level,  and  usually  covered  with  a  light,  warm  and  rich  soil, 
containing  fragments  of  chert  and  the  decomposing  limestone, 
aH  wonderfully  prejtared  by  nature  for  the  planting  of  vine- 
yards. These  terraces  ffenerally  surround  high,  open  ridges 
and  knobs,  exposed  to  w&  free  circulation  of  the  dry  atmos- 
phere of  the  region  under  consideration.  We  have  observed 
but  one  objection  to  their  nae  for  vineyards.  In  some  places 
the  soil  does  not  appear  sufficiently  deep  to  secure  the  vine 
against  the  effects  of  droughts.  But,  as  an  offset  to  the  want 
of  depth,  it  always  contains  large  proportions  of  carbonate  of 
magnesia  and  humus,  which  give  a  great  capacity  for  absorb- 
ing and  retaining  moisture ;  as  these  substances  possess  this 
opacity  to  a  greater  degree  than  any  of  the  other  ing-redienta 
tXfour  soils.    And  besides,  the  thinnest  soils  on  these  terraces 


*  France  baa  about  5,000,000  ncm  in  vineynrds.  They  vield  a'boat 
B26,00O,OO0  gallona  of  wiiii>,  bcaidpa  the  95,000,000  gaUoiu  distlUed  into 
bnui'ly,  and  give  profilatlo  employment  to  2,000,000  of  people,  mostly 
vomen  snd  children. 
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other  <lopattin«nt£  of  ngrictillnre.  And  aoftr'ai  moan  jndge 
from  the  characteristics  oi'  soil  uid  dimKte  ud  theindioationf 
of  the  native  tIdcs,  those  5,000,000  acrea  In  the  hig^ilsndi  of 
Southern  Missouri  )>re8ent  rtre  induoeiimita  to  the  viiw- 
dresBcr — such  a  combination  of  &Torable  cfamiinitMMM  as 
will  not  fail  to  attract  the  attcition  of  Aoee  irlio  voidd  «t- 
gago  in  this  most  pleasant  and  profitable  deputment  of  btw- 
bandry.  And  so  important  Will  be  the  rMulta,  that  eveiy 
efiisrt  should  be  put  fm-th  to  huteo  the  time  irben  tlkew 
5,000,000*  acres  shall  be  covered  irlth  flonriddu  vin^wd^ 
giving  profitable  employment  to  2,000,000  petque,  yieldiacf 
moro  than  1 ,000,000,1100  sallons  of  wine,  and  an  annnuprofit, 
at  the  lowest  estimate,  ofti&UO,000,000.  And  what  is  atilf  mora 
important,  the  pure  nourishing  joioe  <^  the  grqie  would  take 
the  place  of  the  vile,  maddening  oomponnda  ined  under  Hie 
names  of  wino  and  brandy;  drankennesa  wonld  ^re  place  to 
sobriety ;  and  <iur  people,  nouriahed  by  the  gmpe  and  ita  pore 
win«a,  would  become  as  i-obuet  and  hardy  as  they  are  now 
dfiriDg  and  indomitable. 

Natural  Terraces. — The  bluffi  of  the  nnmerotu  streams  in 
Southern  Missouri,  and  in  the  ralleT  of  the  Osage,  oBnaUy 
slope  back  into  knobs  and  ridges,  wmoh  are  frequently  snN 
rounded  by  numerous  natural  tenaoes  so  lendor  and  nnifbnn 
that  they  appear  like  the  woik  of  hnman  hands,  as  seen  In  ' 
Plate  Vin.  Tliose  terraces  ai*  produced  by  the  decomposi- 
tion of  the  strata  of  m^nesiui  limestoncB  which  form  the 
bluSs.  Their  height  varies  from  one  to  six  feet,  and  the  width 
of  the  top  from  two  to  twelve,  according  to  the  angle  of  the 
slope  and  the  height  of  the  terrace.  Their  surfaces  are  nearly 
level,  and  usually  covered  with  a  light,  warm  and  rich  soil, 
containing  fragments  of  chert  and  the  decomjwsing  liraeBtonc, 
all  wonderfully  prepared  by  nature  for  the  planting  of  vine- 
yards. These  terraces  generally  surround  high,  open  ridges 
and  knobs,  exposed  to  the  free  circulation  of  the  dry  atmos- 
phere of  the  region  under  consideration.  We  have  observed 
but  one  objection  to  their  use  for  vineyards.  In  some  places 
the  soil  does  not  appear  sufficiently  deep  to  secure  the  vine 
igunst  the  effects  of  droughts.  But,  as  an  offset  to  the  want 
a  depth,  it  always  contains  large  proportions  of  carbonate  of 
magnesia  and  humus,  which  give  a  great  capacity  for  absorb- 
ing and  retaining  moisture ;  as  these  substances  i)ossess  this 
capacity  to  a  greater  degree  than  any  of  the  other  ingredients 
ofonr  soils.     And  besides,  the  thinnest  soils  on  these  terraces 


•  Pnwce  ha*  »bont  6,000,000  acrei  in  Tineyarda.  They  yield  aboat 
036,000,000  ttlloQ*  of  wine,  bcsidci  the  95,000,000  gallons  disttUGd  into 
bnitdy,  and  sire  profltablo  employment  to  2,000,000  of  people,  mottlj 
TDDiNi  and  diildren. 
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It  should  be  borne  in  niind  that  these  results  have  been  de- 
rived mostly  from  vineyards  in  the  valley  of  the  Missouri  and 
Mississippi  Kivers,  which  are  not,  bv  far,  the  most  favorable 
localities  in  the  State;  for  the  "mildew"  and  the  "rot,"  the 
most  formidable  obstacles  they  have  had  to  contend  with, 
may  be  partially  or  entirely  obviated  in  localities  where  the 
atmosphere  and  soil  are  not  so  densely  charged  with  moist- 
ure. "  The  rot^  says  one  of  our  most  successful  vine-dressers, 
Mr.  Haas,  "  attacks  the  berries  when  the  soil  is  in  a  wet  con- 
dition, in  July  and  August."  "It  is  most  severe  on  the  low 
and  wet  parts  of  the  vineyard."  Mr.  Husmann  saysy  "  the 
principal  cause,  all  are  a^eed,  is  an  excess  of  moisture  about 
the  roots,  and  damp,  moist  weather."  Now  the  larger  part  of 
our  vineyards  are  located  upon  a  stiffs  cold,  clayey  snbsoilj 
which  of  necessity  retains  the  excess  of  moisture  and  produ- 
ces the  injurious  results.f  This  evil  may  be  obviated  by  thor- 
ough draining  and  preparation  of  the  soil ;  or,  what  is  better, 
by  selecting  some  of  the  millions  of  acres  in  the  southern  part 
of  the  State,  where  the  soil  is  warmer  and  lighter  and  richer 
in  the  ingredients  most  favorable  to  the  vine,  and  where  the 
subsoil  is  so  porous  as  to  permit  a  free  passage  to  the  excess 
of  moisture. 

The  mildew  appears  in  June ;  and  all  agree  that  it  is  caused 
by  ^foggy^  damp,  and  hot  weather  accompanied  by  mists, 
which  is  much  more  prevalent  in  the  valleys  of  our  large  riv- 
ers than  on  the  table  lands  of  the  south. 

The  characters  of  the  two  regions  under  comparison  show 
most  conclusively  that  the  excess  of  moisture  in  the  valleys 
must  be  considerable  and  peimanent.  These  valleys  are  cov- 
ered with  numerous  and  extensive  lakes  and  sloughs,  and  for- 
ests of  rank  growth  and  vast  extent,  besides  the  broad  rivers 
which  flow  through  them ;  while  the  table  lands  are  almost 
destitute  of  lakes  and  ponds,  and  but  partially  covered  by  a 
very  sparse  and  much  less  vigorous  growth  of  timber.  And, 
besides,  they  occupy  an  elevation  of  several  hundred  feet 
above  the  valleys. 

No  fears,  therefore,  need  be  entertained  that  these  obstacles 
will  prevent  the  entire  success  of  vine-culture  in  Missouri, 
should  our  atmosphere  even  continue  as  moist  as  at  presetit. 
But  we  may  expect  much  improvement  in  this  respect,  as  it 
is  folly  established  by  past  experience,  that  the  settlement  of 
a  country  and  the  opening  of  a  soil  to  cultivation  lessen  the 
amount  of  rain  and  moisture  in  the  atmosphere. 

Notwithstanding  the  many  difficulties  our  vine-dres^ers 
have  had  to  contend  with,  and  notwithstanding  some  of  their 
vineyards  are  not,  to  say  the  least,  in  the  most  fevorable  local- 
ities in  the  State,  their  success  has  been  very  flattering. 

t  See  soil  No.  12,  page  165. 
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The  Tineyarde  of  Boonville  have  yielded  the  presont  sea- 
son about  0.000  gallons,  worth  *I2,OU0.  Vi\e  acres  gave  a 
clear  profit  of  12,000,  or  8400  per  acre.  Mr.  Kiias  madii  1550 
gaUoiiB  from  8  acres. 

The  vintage  of  llermanii  was  about  100,000  gallons,  from 
leiss  than  200  acres.  Al  Jl.OO  per  gallon,  which  is  leas  than 
the  value,  it  will  give  a  profit  of  at  least  #400  per  acre,  or  of 
$BO,000  on  the  200  acres  in  cultivation.  One  sniuU  vineyard 
at  Hambiirg,  Mr.  Joseph  Stuby's,  yielded  over  1,000  gallons 
per  acre. 

The  entire  coat  of  vineyards,  preparing  the  soil,  seltijig  and 
training  the  vines  till  they  come  into  bearing,  varies  from 
t'200  to  $300  per  acre ;  annual  cost  of  cultivation  after,  $50  to 
(60  per  acre ;  ten  per  cent,  on  first  cost,  $20  to  CSO  per  acre ; 
total  expense  for  each  year,  $70  to  $90  per  acre.  So  that  ao 
income  of  $100  i>er  annum  tor  each  acre  is  sufficient  to  pay 
the  ititorcBt  on  the  first  cost  and  the  expense  of  cultivation. 

Jud^ng  from  the  statistics  before  me,  I  would  suppose  all 
onr  vineyards  have  yielded  an  average  of  at  least  250  gallons 
l>er  acre  since  1849,  which,  at  an  average  price  per  gallon  of 
$1.60,  would  give  an  annual  income  of  $400,  and  a  yearly 
profit  of  $300  per  acre.  So  that  the  vine-dresser,  even  m  the 
poorest  seasons,  can  scarcely  Jail  of  a  handsome  profit ;  while 
in  good  years  his  gains  will  &r  surpass  those  derived  from 
any  other  department  of  husbandry.  But  the  profits  of  our 
most  successful  cultivators  have  been  much  greater.  M.  Fces- 
eheh  of  Ilermaim,  is  said  to  have  made  over  400  gallons  per 
acre  for  the  last  ten  years,  and  an  annual  profit  of  more  than 
1500  for  each  acre. 

Snch  are  the  favorable  results  legitimately  derived  from  the 
experience  of  our  nne-dressers,  in  their  early  efforts  in  a  new 
country,  with  a  soil  and  climate  unknown  to  the  cultivators 
of  the  grape.  All  must  admit  that  they  are  most  satisfectory. 
Even  if  our  climate  does  not  become  more  dry,  if  no  more 
improvements  are  made  in  the  modes  of  culture,  and  if  no 
more  favorable  localities  are  obtained,  grape  culture  must  in- 
crease very  rapidly,  and  become  an  important  element  in  our 
agricultural  and  commercial  interests. 

Clintate. — It  will  be  impossible  to  give,  in  the  few  pages  al- 
lotted me  in  this  communication,  the  results  of  our  meteoro- 
l<^ca]  observations.  It  must  suffice  to  state  in  general  terms, 
that  the  extremes  of  heat  and  cold  are  not  so  great  as  in  some 
of  the  beat  grape-growing  regions  ;  and  that  the  atmosphere 
in  the  southern  part  of  the  State  is  sufficiently  dry.  The  re- 
sults, in  short,  present  but  one  very  objectionable  featni-e. 
There  are  occasional  changes  of  temperature  so  gre.it  and 
sudden  as  to  prove  somewhat  injurious  to  the  grape  at  cer- 
tain sUges  of  its  growth.  But  it  should  be  observed  that 
these  changes  arc  not  so  marked  in  the  high  table  lands  of 
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the  south  and  west  as  in  the  north  and  in  the  valleys  of  the 
Missouri  and  the  Mississippi,  where  our  vineyards  are  loca- 
ted; and,  even  where  most  objectionable,  they  are  not  so 
great  as  in  India,  and  other  grape-growing  districts  of  the 
old  world. 

That  portion  of  Southern  Missouri,  extending  from  Newton 
County  m  the  south-west  to  Ste.  Genevieve  in  the  south-east, 
usually  represented  as  the  eastern  extremity  of  the  Ozark 
Mountains,  is  in  fact  a  table  land  varying  from  1,000  to  1,500 
feet  above  the  ocean.  In  the  west  it  is  sufficiently  undulat- 
ing to  be  well  drained,  while  in  the  east  it  sometimes  rises 
into  ridges  and  knobs  of  moderate  elevation.  From  this  table 
land  the  country  descends  by  moderate  slopes  in  every  direc- 
tion. On  the  northern  slope  are  the  head-watei*s  of  the  Sac, 
Pomme  de  Terre,  Niangua,  and  Gasconade,  flowing  into  the 
Missouri ;  on  the  east,  the  Meramec  and  the  Big,  flowing  into 
the  Mississippi ;  on  the  south,  the  waters  of  the  St.  Francis, 
the  Current,  and  the  White  with  its  tributaries,  descending 
towards  Arkansas ;  and  Spring  River  and  Shoal  Creek  on  the 
western  slope. 

The  valleys  of  the  numerous  streams  which  flow  from  this 
table  land  are  at  first  but  little  depressed  below  the  general 
level ;  but  the  farther  they  descend  the  deeper  and  wider  they 
become,  until  they  expand  into  broad  alluvial  bottoms,  bound- 
ed by  bluffs  more  or  less  precipitous.  The  fountains  are  nu- 
merous, bold,  and  pure ;  the  streams  clear  and  rapid. 

The  surface  of  these  table  lands  is  undulating,  with  no 
mountains  or  arid  plains,  to  disturb  the  equable  and  agreea- 
ble temperature  which  usually  prevails  at  that  elevation  un- 
der the  37th  parallel  of  north  latitude.  There  are  no  swamps 
or  overflowed  lands  from  which  vapors  and  noxious  exhala- 
tions can  arise  to  render  the  air  damp  and  unhealthy.  As 
these  facts  plainly  indicate,  the  summers  are  long,  temperate, 
dry  and  salubrious,*  and  the  winters  short  and  mild.  It  pos- 
sesses the  clear,  brilliant  skies  of  Italy,  and  the  dry,  bracing 
air  of  the  western  prairies. 

JSoiL — ^Nearly  all  the  soils  of  Missouri  possess  all  the  ingre- 
dients necessary  to  the  complete  development  of  the  vine ; 
but  some  of  them  are  too  heavy,  wet  and  cold,  unless  im- 
proved by  artificial  means.  This  is  tine  to  some  extent  of 
those  on  the  blufls  of  the  Mississippi  and  Missouri,  where 
nearly  all  the  vineyards  of  our  State  are  located.  These  soils 
are  based  upon  the  Bluff  formation,  where  it  contains  more . 
clay  and  less  lime  than  in  the  western  counties,  which  possess 
our  best  soils. 


*  According  to  the  census  report  of  2850,  this  is  one  of  tlie  most  healthy 
regions  in  the  country. 
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Analyses  of  Sod  from  the  Muffs  of  Boone  Co.,  by  Dr.  Litton. 


Water  expelled  by  drying  at  160"  C. 

Orsanic  matter  &  water  not  expelled  at  150^  C. 
SiUca,  etc.,  insoluble  in  hydrochloric  acid  •  •  •  • 

Soluble  silica* • 

Alumina ...••• 

Peroxide  of  iron • 

Oxide  of  manganese 

Lime ••••• 

Magnesia 

Potash 

Soda 

Phosphoric  acid • 

Salpnoric  acid • 

Chlorine 


No.  12  A. 


Total 


0.4105 
8.0967 
00.1420 
0.1884 
8.0654 
2.0568 
a  trace 
0.2086 
0.8428 
0.8868 
0.1828 
0.0560 
0.0085 
0.0000 


No.  18  B. 


0.6558 
2.6049 
90.8068 
0.1475 
2.9843 
2.0590 
a  trace 
0.1242 
0.2088 
0.2121 
0.2925 
0.0846 
0.0508 
0.0000 


No, »  C. 


100.0878100.1811 


0.8080 
8.8901 

85.0571 
0.2187 
4.7672 
8.8814 

a  trace 
0.4722 
0.6581 
0.8895 
0.1220 
0.0556 
0.0099 
0.0276 


100.8524 


No.  12  A  was  collected  from  2  to  6  inches  below  the  surface ;  No.  12  B, 
from  10  to  12;  and  No.  12  C,  from  18  to  20  below  the  surface,  on  a  high 
ridge. 

This  soil  is  very  similar  to  those  upon  which  the  vineyards 
of  BooiiAnlle,  Hermann,  and  Hamburg,  are  located ;  and  it  pro- 
duced an  abundance  of  large  and  excellent  grapes,  on  small 
Tines  of  the  Vitis  labriMca.  The  superior  native  grapes,  grow- 
ing upon  this  soil,  and  the  success  of  the  vineyards  above 
named,  prove  its  adaptation  to  the  vine.  Its  greatest  defect 
is  a  capacity  to  hold  and  retain  an  excess  of  water ;  which 
must  be  remedied  by  trenching  and  a  proper  admixture  of 
vegetable  matter,  sand,  pebbles,  and  broken  limestone.  This 
labor,  however,  may  be  avoided  by  selecting  some  of  the  mil- 
lions of  acres  in  Southern  and  Central  Missouri,  the  soils  of 
which  are  already  prepared,  as  if  by  design,  to  invite  the  vine- 
dresser to  possess  and  cultivate  them. 

Analysis  of  a  Magnesian  lAmestone  Soil  from  the  SotUhem 
bluffs  of  Callaway  Co.,  by  Dr.  Litton.      Soil  No.  14. 

Water  expeUed  by  heating  to  150*^  C.  1.1700 

54.2600 

0.1689 

10.8588 

2.5186 

a  trace 

8.0720 

1.6609 

1.6878 

0.8442 

10.1111 

0.0606 

0.0960 

0.0068 


Organic  matter  and  water  not  driven  off  at  150^  C. 
Silica,  etc.,  insoluble  in  hydrochloric  acid 

Soluble  silica • 

Almnina 

Peroxide  of  iron    

Miinganese 

lime •  ••• 

Hagnesia • 

Botasia 

Soda 

Carbonic  acid 

Solphuric  acid 

Phosphoric  add 

Chlorine 


Total 


100.6880 


166  TRAN8.  or  THB  ACAD.   OF  BCISNGB. 

Thifl  soil  is  all  that  oould  be  desired  for  the  culture  of  the 
grape ;  it  contains  an  abundance  of  all  the  mineral  substances 
idbich  enter  into  the  composition  of  the  vine,  as  shown  above 
by  its  analjrsis.  While  it  is  warmf  light  and  dry^  it  contains 
luge  quantities  of  majgnesia  and  ve^table  matter  or  humus, 
giving  it  great  capacity  for  absorbmg  and  retaining  a  suffi- 
cient quantity  of  moisture,  even  in  the  droughts  of  summer. 
This  IS  a  fidr  representation  of  the  soUs  on  the  Magnesian 
Idmestone  lidges  and  slopes  throngfaout  Central  and  Southern 
Missouri  These  slopes  and  ridg^  occupy  millions  of  acres  ^ 
now  deemed  worthless^  which  are,  in  met,  by  far  the  most  ' 
valuable  lands  in  the  State  for  the  cultivation  of  the  grape ; 
especially  is  this  true  of  those  located  upon  the  southern  high- 
lands, away  from  the  vapors  and  sudden  changes  of  our  large 
rivers  and  their  broad  valleys. 

The  Magnesian  Limestone  Series  occupies  a  large  portion 
of  Southern  Missouri,  and  is  made  up  of  magnesian  lime- 
stones, sandstones,  and  porous  chert,  which  are  usually  over- 
laid with  thin  bedis  of  reddish-brown  marly  clays.  The  sand, 
lime,  magnesia,  and  alumina,  derived  from  the  decomposition 
of  these  rocks,  together  with  the  abundance  of  vegetable  mat- 
ter and  the  alk&es  derived  from  the  fires  which  annually 
overrun  this  country,  combine  to  form  a  soil*  liffhC^  dry^ 
wamif  and  rich  in  potcuh^  soda^  limey  tnagnesuij  and  slU  the 
other  mineral  ingredients  needed  to  render  it  fertile,  and  suit- 
able in  an  eminent  degree  for  the  culture  of  the  vine.  In  ma- 
ny places  this  soil  is  underlaid  with  a  sufficient  quantity  of 
peboles  and  fragments  of  porous  chert  to  constitute  a  most 
thorough  system  of  drainage ;  while  in  others  the  fragments 
of  chert  are  disseminated  tnrou^  the  soil  in  such  quantities 
as  to  injure  it  somewhat  for  ordinary  cultivation,  but  giving 
precisely  the  preparation  so  highly  recommended  by  Virgu 
and  LU»r  authors,  and  the  best  cultivators  of  the  grape.  It  is 
true  that  the  native  vines  do  not  grow  so  laige  and  sappy  on 
this  as  on  the  deep,  damp  soils  of  the  State ;  but  they  are 
nevertheless  strong  and  healthy,  and  produce  finer  clusters  of 
Uuger  and  better  grapes.  This  improvement  was  particularly 
observed  in  the  Muscadine^  the  l/arthem  Fax^  and  the  /Sum- 
mer Ofupes. 

This  variety  of  soil  also  extends  over  a  laige  portion  of  the 
counties  on  both  sides  of  the  Osage,  and  over  the  southern 
part  of  Boone,  Callaway,  Montgomery,  and  Warren,  on  the 
north  side  of  the  Missouri,  occupying  in  all  an  area  of  some 
16,000,000  acres.  Of  these,  at  least  5,000,000  acres  might  be 
selected  in  the  most  desirable  localities  and  devoted  to  vine- 
yards, without  encroaching  upon  the  lands  most  desirable  for 


#  See  preceding  analysis  No.  14. 


mp 
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Other  departments  of  ngriculture.  And  so  fiir  as  vrc  can  judge 
from  the  characteristics  of  soil  and  climate  and  thp  indicntioDS 
of  the  native  ^ines,  these  5,000,000  acres  in  the  tiighlnnds  of 
Sonthem  Missouri  jiresent  rare  inducements  to  thu  vine- 
droBBcr — sneh  a  combination  of  favorable  eircumstaaces  as 
will  not  fail  to  attract  the  attention  of  those  who  would  cn- 
KBgp  in  this  most  jileasant  and  profitable  department  of  bus- 
biindry.  And  bo  important  wdl  be  the  results,  that  every 
effort  should  be  put  forth  to  hastm  the  time  when  these 
5,000,000*  acres  shall  be  covered  with  flourishing  vineyards, 
pving  profitable  employment  to  2,000,000  people,  yielding 
moro  Ulan  1,000,000,000  gallons  of  wine,  and  an  annual  profit, 
at  the  lowest  estimate,  of  t500,000,000.  And  what  is  still  more 
important,  the  pure  nourishing  joice  of  the  grape  would  take 
the  place  of  the  vile,  maddening  compounds  used  under  the 
nnnes  of  wine  and  brandy;  drunlEenness  would  give  place  to 
Bobriety ;  and  our  people,  nourished  by  the  grape  and  its  pure 
wines,  would  become  as  robust  and  hardy  as  they  are  now 
daring  and  indomitable. 

Natural  Terraces. — The  bluffs  of  the  numerous  streams  in 
Southern  Jlissoiiri,  and  in  the  valley  of  the  Osage,  usually 
elope  back  into  knolie  and  ridges,  which  are  frequently  snr^ 
rounded  by  numerous  natural  terraces  so  regular  and  uniform 
iJiat  tbeyappear  like  the  work  of  human  hands,  as  seen  in 
Plate  Vni.  These  terraces  are  ^iroduced  by  the  decomposi- 
tion of  the  strata  of  magnesian  limestones  which  form  the 
bluf&.  Their  height  varies  from  one  to  sis  feet,  and  the  width 
of  the  top  fi'om  two  lo  twelve,  according  to  the  angle  of  the 
slope  and  the  height  of  the  terrace.  Their  surfaces  are  nearly 
level,  and  usually  covered  with  a  light,  warm  and  rich  soil, 
containing  frs^ments  of  chert  anil  the  decomposing  limestone, 
all  wondertidly  prepared  by  nature  for  the  planting  of  vine- 
yards. These  terraces  generally  surround  high,  open  ridges 
and  knobs,  exposed  to  Uie  free  circulation  of  the  dry  atmos- 

C'  ere  of  the  region  under  consideration.  We  have  observed 
t  one  objection  to  their  use  for  vineyards.  In  some  places 
the  soil  does  not  appear  sufficiently  deep  to  secure  the  vine 
against  the  effeot-a  of  droughts.  Sut,  as  an  o^et  to  the  want 
tn  depth,  it  always  contains  large  proportions  of  carbonate  of 
magnesia  and  humus,  which  give  a  gre.at  capacity  for  absorb- 
ing and  retaining  moisture ;  as  tliese  substances  possess  this 
cspadty  to  a  greater  degree  than  any  of  the  other  ingredients 
ofour  soils.     And  besides,  the  thinnest  soils  on  these  terraees 


•  France  has  about  6,000,(»0  mtob  in  vineyarils.  Thoy  yield  nbont 
925,000,000  gallons  nf  wine,  besides  the  95,000,000  gallons  distiUed  into 
btmidy,  and  give  proatable  employment  to  2,000,000  of  people,  mostly 
women  and  cliildrcn. 


I 
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sustain  a  vigorous  growth  of  prairie  grasses,  flowers,  shrubs, 
and  vines  which  produce  the  finest  quality  of  grapes  in  great 
profusion. 

Caves. — ^There  are  numerous  spacious  caves  in  all  parts  of 
this  interesting  country.  The  temperature  of  those  measured 
ranges  between  50*  and  60°  F.  Many  of  them  would  make 
most  excellent  wine  cellars,  as  their  temperature  is  sufficient- 
ly low  and  uniform  to  prevent  that  acidity  to  which  the  wines 
of  all  temperate  latitudes  are  predisposed.  It  should  also  be 
borne  in  mind  that  this  is  the  richest  mineral  region  in  the 
Mississippi  Valley.  It  abounds  in  mines  of  Lead,  Zinc,  Cop- 
per, Cobalt,  and  mountains  of  Iron,  and  quarries  of  Marble ; 
and,  besides,  its  agricultural  resources  are  sufficient  to  sustain 
a  population  of  many  millions. 

These  facts  respecting  the  native  vinesj  the  climate^  the  ex- 
perience of  our  vine-growers^  and  the  soil^  clearly  prove  the 
capacity  of  Missouri  to  become  the  great  wine-growmg  region 
of  our  continent.  They  should  encourage  those  noble  spirits 
who  hav6  so  faithfully  devoted  their  laoor  and  their  money 
to  promote  this  important  department  of  husbandry  in  our 
midst ;  for  the  time  is  not  far  distant  when  the  ^^poor  flint 
ridges"  and  terraced  slopes  of  Southern  Missouri  will  be  as 
valuable  for  vineyards  as  some  of  them  are  now  for  their  rich 
mineral  deposits.     The  vine-clad  hilb  of  the  beautiful  Nian- 

gia  will  vie  in  wealth  with  the  leaden  veins  of  Potosi  and 
ranby. 


Was  Man  cotemporaneous  with  the  Mastodon? 

BY    A.   WISLIZENUS,   M.D. 

In  the  first  volume  of  the  Transactions  of  the  Academy  a 
paper  was  published  by  Dr.  A.  Koch,  tending  to  prove  the 
cotemporary  existence  of  Man  with  the  gigantic  Mastodon. 
Dr.  Koch  states  therein,  that,  in  1839,  he  discovered  in  the 
bottom  of  the  Bourbeuse  River  (Gasconade  County,  Missouri), 
near  a  spring,  the  bones  of  a  Mastodon  giganteus^  more  or  less 
burned  by  fire.  He  states,  that  the  skeleton  was  found  stand- 
ing upright,  as  if  the  animal  had  been  mired ;  and  that  those 
portions  which  had  been  exposed  above  the  surface,  especially 
the  head,  the  spine,  and  the  ribs,  had  been  partially  consumed 
by  fire.  On  the  surface  of  the  clay,  covering  the  bones,  was 
found  a  layer  of  wood-ashes,  mingled  with  pieces  of  burned 
bones,  a  large  number  of  broken  pieces  of  rocks,  also  several 
stone  arrow-heads,  a  stone  spear-head,  and  some  stone  axes. 
This  mixed  layer  was  covered  by  alluvial  deposits,  from  eight 
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to  nine  feet  thick.  I'Voin  these  <^Iata  lir.  Koch  ciraws  the  con- 
cliiHion  that  the  Ma§to<kiii.  while  mired,  was  lulled  by  weap- 
ons, Btones,  and  fire ;  and  that  Man  miiBt,  therefore,  have  ex- 
isted with  the  Mastodon. 

This  jiaper  of  Dr.  Koch,  although  many  meinlfers  of  the 
Academy  disagreed  with  the  author's  views,  ]>afi8ed  from  the 
bands  of  the  examining  committee  to  the  press  witliout  any 
comment  upon  it  and  without  a  'liacuaition.  Since!,  however, 
in  the  last  meeting,  the  subject  was  incidentally  brought 
aguii  before  the  Society,  and  a  wide  difference  of  opinion  van 
manifested  in  regard  to  the  correctness  of  Dr.  Kocn's  conclu- 
non?,  I  take  this  0]>portunity  of  exjiretuting  my  belief  and  of 
trying  to  con\-ince  the  members,  that  all  the  tactfl,  stated  by 
Dr.  Koch,  can  be  nccoiintcd  for  in  a  far  moro  simple  and 
natural  way,  than  by  the  hasty  and  thus  fjir  unwarranted  sup- 
position, that  man  has  existed  cotcmporaneousjy  witii  the 
mastodon. 

To  substantiate  the  statements  in  the  case  more  firmly,  it 
would  certainly  have  been  desirable  that  Dr.  Koch  had  saved 
those  small  remains  of  the  head,  by  which  he  recognized  the 
mastodon,  also  the  stone  weapons  and  tlie  wood-ashes,  with 
the  burnt  bones  and  broken  pieces  of  rock,  and  that  he  had 
submitted  them  to  a  critical,  chemical,  and  microscopio  exam- 
ination. Exact  measnromcnts,  too,  and  a  diagram  of  the 
whota  locality  would  hAve  \>eea  preferable  to  mere  estinrntea 
and  a  rather  loose  narrative."  But,  aa  Dr.  Koch  has  acquired 
some  experience  in  digging  up  fossil  bones,  I  will  assume  that 
all  his  observations  and  statements  of  what  he  found  are  strict- 
ly correct,  and  will  base  my  explanation  of  them  upon  the  fol- 
lowing grounds  : 

1.  The  mastodon  standing  upright  was,  no  doubt,  mired  in 
a  soft,  swampy  ground  (caused  perhaps  by  the  vicinity  of  the 
spring),  and  perished  in  that  position.  Thnt  antediluvian 
animals  have  often  perished  thus,  is  a  well  established  fact ; 
Bometimes  crowds  of  them  have  been  found,  standing  upright 
and  pressed  closely  together,  as  if  a  sudden  land-slide  had 
bnried  them  all  simultaneously. 

2.  That  fire  has  been  burning  there,  and  not  an  accidental 
oae,  but  a  continuous,  intense  fire,  lighted  by  man  for  some 
purpose,  seems  also  to  be  certain  from  the  quantity  of  wood- 
uhee  ftccomulated,  sni<l  to  be  from  two  to  six  inches  thick.  But 
the  fire  was  apparently  not  made  below  or  around  the  animal, 
bnt  on  tbe  top  of  it,  and  had  extended  but  a  few  feet  &om  that 
centre.     Therefore,  those  portions  only  which  were  exposed 

•  Dr.  Koch  ba»  informed  the  Acwiemy  at  a  later  peritxl,  that  all  theie 
□Igecta  mentioDed  were  collec[c<1  and  saved  by  him,  and  are  now  in  the 
Haaeum  of  Beriiu.  But  as  my  ticvts  were  not  at  all  ba<ed  upon  their  ab- 
MDoe,  it  doe*  not,  of  course,  in  the  leaet  invatidale  my  argumenla. 
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above  the  8iitfiu)e»  bb  the  head,  spine  and  ribs,  were  found  par- 
tially homed,  while  the  lower  p«rt8  were  nndiatorbed ;  there- 
fore  the  head,  the  highest  part,  was  burned  to  such  a  degree, 
that  but  small  remains  of  it  were  left  unconsumed.  Now,  if 
men,  as  Dr.  E[ooh  supposes,  had  found  the  mastodon  there 
while  being  mired  and  aliye,  and,  unable  to  Idll  it  in  that 
helpless  condition  by  weapons  and  stones,  had  resorted  to  fire, 
is  it  likely  that  they  would  hare  made  'a  fire  above  the  ani- 
mal instead  of  around  it;  and,  after  having  triumphed  by  such 
unusual  efforts  over  the  huge  animal,  is  it  likeqr  that  they 
would  have  left  its  body  quite  imdisturbed,  without  even  tidc- 
ing  a  trophy  along^  as  they^  are  wont  do  after  a  combat  with 
for  inferior  animals  f  Or,  would  the  wood-ashes  in  that  case, 
have  formed  such  an  equal  layer  above  the  animal?  would 
thev  not  rather  have  fUlenirom  the  protruding  higher  parts 
to  the  sround  and  have  been  washed  off  by  the  rains,  or  oeen 
blown  by  the  winds  in  all  directions,  before  alluvial  ground 
could  cover  the  spot?  These  are  all  questions  that  can  not 
be  satisfiu^torily  answered  by  Dr.  Eoch's  theory. 

8.  The  arrow-heads  and  stone  wei4>ons  seem  to  prove  the 
presence  of  Indians  on  that  spot, — not  of  antediluvian  Indi- 
ans, cotemporaries  of  the  mastodon,  but  of  the  same  Indians 
that  have,  no  doubt,  for  thousands  of  years  occupied  this,  their 
native  continent,  preserring  their  peculiarities  cnf  body  and 
mind,  their  languages,  their  customs  and  habits,  firom  the  old- 
est times  down  to  the  present  day. 

The  following  combmation  of  droumstances  appears  to  my 
mind  the  most  natural  and  likely  to  solve  the  question : 

An  Indian  fiimily,  attracted  peihaps  by  the  springs,  selected 
centuries  ago  that  place  for  a  residence,  and  fixed  their  tent 
or  wigwam  on  the  very  spot,  where,  unknown  to  them,  the 
bones  of  the  mastodon  rested  below.  The  ground,  covering 
and  hiding  the  bones,  formed  then  but  a  superficial  layer,  per- 
haps of  one  foot  in  depth.  Whether  that  was  its  original  depth 
at  that  time,  or  whether  part  of  the  ground  had  been  removed, 
either  by  natural  vencies  or  by  human  interference,  it  is  now 
impossiole  to  decide  and  quito  immaterial  to  the  question.  For 
our  purpose  it  is  sufficient  to  assume,  that  an  Indian  family, 
under  such  droumstances,  fixed  their  lodge  ther^  and  lived 
there  for  some  time  in  their  usual  way.  Now,  everybody, 
who  has  seen  anything  of  Indian  life,  knows  that  cooking  and 
roasting  form  ft  part  <n  domestic  duties  in  savage  life  as  well 
as  in  a  more  refined  one,  with  the  difference,  only,  that  the 
Indian  kitdien  is  for  more  simple,  and  that  they  use  neither 
stove  nor  hearth,  but  make  their  fires,  especially  in  the  colder 
season,  in  the  midst  of  their  lodges,  on  th^  bare  ground,  in  a 
hollow  drde.  That  by  such  ixalj  fires,  kept  up  for  months, 
perhaps  for  years,  a  deep  hdlow  would  oe  rormed  in  the 
ground  and  a  layer  of  ashes  be  therdn  coUectod,  and  that  by 
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theso  daily  repeated  fires  and  heated  ashes  undcrlyiDg  bones 
could  be  partially  burned,  is  self-evideot.  But  the  IndiauB, 
like  many  other  primitive  nations,  are  also  in  the  habit  of  pre- 
paring sometimes  their  food,  especially  their  meat,  in  holes 
dug  in  the  ground  and  filled  up  with  altemBte  layers  of  heat- 
ed 8loues,meat  and  embers.  Such  underground  kitchen  work 
would,  of  course,  exert  a  still  more  powerftil  and  Bpeedy  effect 
in  partially  burning  underlying  bones,  and  would  account,  at 
the  same  time,  for  the  presence  of  stones  in  the  atiheB.  Their 
presence  might  alao  be  accounted  for  by  the  Indian  custom 
of  covering  the  lower  end  of  their  touts  with  stones,  to  keep 
them  closer  to  the  ground.  In  a  deserted  Indian  camp  these 
stones  wilt,  for  a  long  time  afterwards,  indicate  tlie  places 
where  their  lodges  were  fixed. 

That  in  the  course  of  centuries,  after  the  spot  was  left  un- 
disturbed, alluvial  ground  could  have  accumulated  over  it  to 
the  depth  of  eiglit  or  nine  feel,  burj'ing  both  the  mastodon 
with  its  partially  burned  bones  and  the  traces  of  the  Indians, 
will  scarcely  need  a  wonl  of  comment. 

This  combination  of  sim))Ie  and  throughout  natural  circum- 
stances, though  it  will  by  no  means  give  us  certainty,  seema 
to  me  to  deser\'e  after  all  more  credit  than  the  forced  expla- 
nation by  assuming  the  coexistence  of  man  and  the  maatodon, 
lor  which  no  incontrovertible  proof  has  as  yet  been  given,  or 
the  still  more  lanciful  suggestion  of  intelligent  apes. 

Dr.  Koch  mentions  in  the  same  paper  another  "evidence 
still  more  conclusive"  for  the  same  theory,  to-wit:  he  found 
in  another  river  bottom  several  stone  arrow-heads  mingled 
with  the  bones  of  a  mastodon,  one  of  them  lying  underneath 
the  animal's  thigh  bone,  "so  that  it  could  not  have  been 
brought  thither  after  the  deposit  of  the  bones,"  It  seems  to 
me,  that  the  interterence  of  some  burrowing  animal  and  the 
agency  of  water,  which  is  so  paramount  in  river  bottoms, 
would  do  away  with  that  impossibility.  Stone  arrow-heads 
are  widely  spread  over  the  State  of  Missouri,  and  are  often 
found  below  the  ground,  unconnected  with  mounds,  graves 
or  bones.  The  agency  of  water  no  doubt  changes  sometimes 
their  locality  just  as  well  as  it  controls  the  distribution  of 
pebbles  and  other  small  stones. 


THE  TBIAS  OP  KANSAS. 


A  Urge  portJMi  of  Kansas,  cxtendinft  westward  to  the  Si»th  Principal 
MeridisD,  aeemi  to  be  underlaid  by  brown  nnd  yellow  sandstoneB  and 
ctaji.  A  EduiilaT  formation  also  extends  luwards  the  south-west  Tar  into 
New  Mexico,  Mid  to  the  north-west  in  the  valley  of  the  Missouri  Biver  as 


172  TRAN8.   or  THB  ACAD.   OF  SCIENCE. 

fiur  up  as  the  mouth  of  Judith  Biver.  In  Eastern  Kansas  the  formation  is 
composed  of  sandstone,  blue  and  variegated  pyritiferous  clays,  gypsum, 
etc. 

This  formation  in  Kansas,  in  the  north-west  at  the  mouth  of  Judith  Riv- 
er, as  well  as  that  of  the  Pyramid  Mountain  in  New  Mexico,  liave  been  re- 
ferred to  the  Cretaceous  system  of  Nebraska,  Arkansas,  Texas,  Alabama, 
and  New  Jersey,  etc.*  At  that  time  no  organic  remains  had  been  found 
sufficient  for  an  undoubted  reference.  But  recently  I  obtained  a  few  fos- 
sils firom  a  stratum  of  this  group  in  Kansas  that  would  place  them  in  the 
Permian  below  rather  than  the  Cretaceous  above ;  hence  it  was  nominally 
referred  to  the  Trias,  as  these  beds  rest  nonconformably  upon  the  Per- 
mian. 

The  surface  upon  which  these  Triassic  strata  were  deposited  was  very 
uneven.  Frequently  we  find  Permian  beds  standing  up  through  them  in 
ridges  which  must  have  represented  reefs  in  the  ancient  waters  in  which 
the  Trias  was  deposited.  Indeed  there  may  be  traced  from  the  valley  of 
the  Kansas  to  the  Arkansas  a  line  of  coast,  witii  its  littoral  configurations, 
reefk  and  islands.  The  Upper  Permian  strata  form  the  eastern  boundary 
between  those  points,  and  dip  towards  the  west  at  the  rate  of  firom  eighty 
to  one  hundred  feet  per  mile,  and  pass  under  the  Triassic  beds.  The 
scenery  then  undergoes  a  radical  change,  firom  that  of  a  high,  rdlling,  bro- 
ken region,  to  a  gently  undulating  surfece,  to  which  the  appropriate  term 
"plains"  has  been  universally  applied.  This  change  may  be  realized  in 
travelling  the  Santa  F^  road  fh>m  Diamond  Spring  to  the  Cottonwood. 

The  Cellular  Limestone,  on  which  the  Trias  rests,  is  variable  in  charac- 
ter. It  is  usually  a  brown  and  yellow  cellular  magnesian  limestone,  often 
laminated  and  traversed  by  thin  plates  (which  are  sometimes  waved) 
forming  rectangular  cells.  These  cells  are  often  coated  with  brown  mam- 
millated  chalcedony,  or  partially  filled  with  small  rhombic,  translucent 
crystals  of  calcareous  spar.  Sometimes  they  contain  a  reddish-brown  pul- 
verulent substance.  The  surface  presents  a  very  rough  exterior,  with  nu- 
merous sun-cracks.  The  strata  often  pass  into  a  brecciatcd  conglomerate, 
the  fragments  more  or  lees  comminuted  and  water-worn.  The  beds  thus 
constituted  are  of  variable  thickness,  and  alternate  with  heavy  beds  of 
coarse  brown,  and  fine  white  and  blue  pyritiferous  clay,  containing  a  bed 
of  white  granular  gyjMum.  The  cellular  beds  often  pass  diagonally 
through  the  clayey  strata. 

The  fragmentary  character  of  these  beds,  and  the  sun-cracks  so  abund- 
ant in  them,  show  very  clearly  that  they  were  formed  on  a  shore  of  the 
sea. 

In  that  era,  the  valley  of  Kansas,  fit>m  the  mouth  of  the  Smoky-Hill 
Fork  to  Ft.  Biley,  must  have  had  nearly  the  same  contour  as  it  now  pos- 
sesses, for  there  we  find  a  lower  member  of  the  Trias  in  outliers  lying 
nonconformably  over  the  Lower  Permian  on  the  north  slope  of  the  valley, 
whilst  on  the  south  side  the  latter  formation  is  found  in  regular  beds  one 
hundred  and  fifty  feet  above  the  outliers  on  the  north. 

The  Permian  strata  constitute  the  formation  between  the  valley  of  Kan- 
sas and  Bepublican  Fork,  and  previous  to  the  deposition  of  the  Trias  form- 
ed a  promontory  extending  west  to  the  Sixth  Principal  Meridian,  against 
which  the  latter  was  deposited. 

The  sandstone  of  the  Trias  probably  exerts  an  important  influence.  It 
ftaiishes  the  drift-sand  at  the  mouth  of  Litde  Arkansas,  and  west  to  the 
crossing  of  the  Santa  F^  road,  where  it  forms  the  "  Sand-Hills,"  and  prob- 
ably furnishes  the  sand  of  the  arid  plains  of  the  south-west. 

♦  Published  Notes  of  the  Country  bordering  on  the  Missouri  Biver,  by 
Messrs.  F.  B.  Meek  and  F.  V.  Ebyden,  M.D.,  p.  19.  (See  Proceedings  of 
the  Academy  of  Natural  Sciences  of  Philad.,  May,  1857.; 
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THE    ROCKS    OF    KANSAS. 
BY  O.  C.  SWALLOW  AND  F,  HAWN. 

In  preBenting  tlie  following  paper  to  the  scientific  world, 
we  feel  it  incumbent  upon  ourselves  to  state  that  it  was  pre- 
pared in  great  haste,  in  the  niidst  of  other  pressing  duties  ; 
and  that  the  specimens,  in  many  cases,  are  very  imperfect,  and 
would  not  permit  us  to  determine  with  certainty  all  of  the 
specific  characters.  Where  we  have  represented  them  as 
identical  with  species  heretofore  described,  the  proofs  of  iden- 
tity are  conclusive ;  where  there  have  been  any  alight  diSer- 
cnues,  these  have  been  &lly  stated.  Some  of  those  apeoimena 
8o  imperfect  that  It  was  impossible  to  determine  whether  they 
are  or  are  not  identical  with  European  forms,  have,  iu  consid- 
eration of  the  interest  which  will  be  felt  in  knowinc  all  the 
relations  of  these  new  rocks,  been  deemed  worthy  ol  a  place 
in  onr  paper ;  and  we  have  stated  what  seems  to  us  to  be 
their  most  obvious  relations  to  well  known  European  forms, 
as  it  is  never  safe  or  advisable  to  form  new  species  on  imper- 
fect specimens. 

Wliatever  defects  miiy  appear  in  our  descriptions  of  new 
species,  the  cbar.icters  given  can  bo  rulied  upon  .is  true  to  the 
original  specimens. 

The  great  importance  of  these  rocks  to  scientific  and  prac- 
tical men*  has  induced  us  to  present  the  results  of  our  first 
hasty  examinations,  with  the  promise  that  we  will,  at  an  early 
day,  nve  our  conclusions  more  in  detail,  when  we  have  com- 
pleted the  examination  of  all  the  collections  which  will  be  in 
our  possession. 

Onr  Geological  Map  of  Kansas  will  show  a  large  d.    .. 
ment  of  the  Permian  Rocks  of  that  Territory,  and  the  t 
wider  range  of  those  beds  between  the  Permian  and  the  Cre- 
taceous, which  we  suppose  may  prove  to  be  Triassic. 

The  following  section  gives  the  rocks  of  Kansas  as  observed 
by  Maj.  Hawn  during  his  lineal  surveys  in  that  Territory. 


*  The  nutnj  bedi  of  gypium  which  these  rocks  conttda,  will  enable  the 
&niter  to  conrert  the  vut  suidy  plunB  of  CeDtrat  Kuuai  into  the  most 
prodactire  region*  of  the  West,  and  fill  that  wide  wildemeas  with  a  teem- 
ing b&ppv  peo^e.  These  beds  will  also  supply  the  commecdal  demandi 
of  the  HuMMiii^  Vallej. 
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SYSTEM  L— QUATERNARY. 

Ko.  1 — ^160  feet  Bluff)  the  same  as  in  Missouri — ^2d  Ann.  Rep.  Mo.  Sunrej. 
"2—4  feet  white  clay—- 2d  Ann.  Rep.  of  Mo.  Survey. 
"   8—  16  feet  local  drift. 

169  feet  of  Quaternary. 

SYSTEM  n.— CRETACEOUS. 

Ko.  4—46  feet  light  gray  crjstaline  limestone.* 
**   6—27  feet  slope  strewn  with  light  gray  oilcareous  concretions.* 

72  feet  of  Cretaceous. 

SYSTEM  in.— TRIASSIC.  (1) 

No.  6—12  feet  light  gray  arenaceous  limestone. 

"   7 — 10  feet  blue  pyritiferous  clay. 

"   8—16  feet  dark  brown  ferruginous  sandstone. 

"9—8  feet,  like  No.  7. 

"  10 — 18  feet  flesh-colored  quartzitic  sandstone. 

"  11 — 14  feet  variegated,  red  and  white,  day. 

"  12 —  Sk  feet  white  granular  gypsum.  (Local.) 

"  18—12  feet,  Uke  Nos.  7  and  9. 

"  14 — 20  feet  dark  brown  ferrug^ous  sandstone. 

"  16—18  feet  variegated,  white  and  red,  clay. 

"  16 — 60  feet  soft,  coarse,  buff*  sandstone. 

"  17 — 80  feet  pyritiferous  clay. 

"  18 — 10  feet  yellowish  brown  argillaceous  sandstone. 

"  19 — 10  feet  thin  silico-calcareous  strata,  containing  fragments  of  trees. 

"  20 —  8  feet  brown  impure  lignite. 

"  21 — 10  feet  black  pyritiferous  day,  containing  numerous  stellated  crys- 
tals of  selenite. 

"  22 — 60  feet  gray,  blue  and  brown  clay,  with  thin  seams  of  fibrous  selenite, 
and  flesh-colored  nodules  of  gypsum. 

"  28 — ^76  feet  soft,  crumbling,  brick-red  sandstone. 

"  24 — 17  feet  white  clay,  with  soft  concretions  of  oxide  of  iron. 

"  26—16  feet  conglomerate  of  coarse  sand  and  small  brown  pebbles. 

4201  ^t  of  Triassic.  (?) 

SYSTEM  m.— PERMIAN. 

VPP£R  P£BMIAir. 

No.  26—100  feet  brown  and  yellow,  cellular  and  brecdated  limestone, 
alternating  with  Inrown,  blue  and  white  pyritiferous  day,  con- 
taining a  bed  of  white  granular  gypsum,  6  feet  thick. 

"  27—  18  feet  conglomerate,  of  angular,  water-worn  fragments  of  lime- 
stone, cemented  with  white  argillaceous  matter.  This  bed  is 
local,  and  may  not  have  its  true  position. 

"   28 — 16  feet,  resembling  No.  26,  but  more  compact. 

"  29—60  feet  dark  brown,  silidous  limestone,  alternating  with  coarse, 
impure,  brown  clays,  containing  crystals  of  dialcedony  and 
agatized  quartz. 

"   80—26  feet  dark  buff,  compact  limestone. 

"   81— 46  feet  red  clay. 

LOWER  P£RMXA«. 

No.  82 — ^26  feet  brown  shale,  containing  geodes  whose  drusy  cavities  are 
filled  with  crystals  of  quartz,  and  reniform  noaules  of  varie- 
gated white  and  red  quartz,  often  agatized. 

•  Kajor  7.  Hawh  s  Mction  of  Keurt.  7.  B.  Keek  and  F.  Y  Hajden't  conmianlca. 
tioiu  to  tbe  Academy  of  Natural  Sciences  of  Pbilad'a.    {Stt  Proetedingt,  May,  1807.) 
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No.  83 — 30  feet  gra^  !ime»U>ne  BnJ  flinl,  with  badi  of  brown  clay. 
"    SI — 26  feet  massive,  cherly,  niaunestan  limeilone  and  hrown  clay  ;  the 

lower  magnesian  bwii  contain  angular  fiagmenU  of  Ja<per. 
"   35 — 20  ftel  of  brown  claj,  fo«ilifcroii». 
"    36—18  feel  red  clay. 
"    37 — 60  feet  silicioui.  yellow,  magnraiUn  limedooe,  with  heary  beda  of 

brown  day. 
"   38— lOfeei  masBivebedof  flintand  lime«lone. 
"    39 — 25  feot  gray  and  yeilow  limestone,  containing  small  globular  and 

pear-shaped  uoJuics  of  thcrt,  and  geodcs  with  cry»Ials,  altem- 

ating-  witb  btda  of  brown  and  blue  clay. 
"   40—75  feel  brown   magnealan   limcslone,   alternating   with  bed*  of 

brown,  olire-grcen  and  red  clays. 
"    41 — 25  feet  light  buff*  amygdaloidal-magncsian  limestone  and  chert. 
"   42 —  8  feet  faeaiy^bedded  yellow,  mngnesian  limestone. 
"   43—  3  feet  blue  fossiliferoiu  ilale. 
"    it — IS  feet  brown  slate. 

"    45 — 10  feet  brilliant  yellow,  magneeian  limestone. 
"    46—17  feel  dark  brown  limestone,  with   numeroni  jolnta   of  large 

crinaidai  iMlumns. 
"    47 —  4  feet  light  yellow  silicioui  linaestone. 
"   48 — 30  feet  red  clay. 
"    49 —  8  feet  silieo-calcareous  slate. 
"    50 —  6  feet  olire-green  clay. 
"   61 —  4  feet  red  day. 
'■    63 — 10  feet  dark  gray  limestone. 
"    53 —  6  feet  olire-green  slate. 
"    54 —  8  feel  dark  blue  slate. 
"    65—  6  feel  bulT  limestone. 
"    66—16  feet  brown  sbiie. 
"    67—  3  feet  dark  blue  slate. 
"    5»— 13  feet  gray  clay. 
"    69 —  a  feet  compact,  light  buff  limeatoae. 
"    80—  6  feet  brown  clay. 
'■    61—15  feel  blue  shale,  fofiiliferous. 
"    62 —  3  feel  cjmjiactj   drab,  silicioui   limestone,   with   ituall  nodules 

of  chert. 
'   63 —  4  feet  brown  limestone. 
■   "■       'feet soft,  r  "    " 
feet  soft,  [ 

thick. 
"   Gfl —  4  feet  gray  oolitic  Umeslone, 
"   67 —  4  feet  bright  oUre-greea  clay. 
"   SB—  6  feet  dark,  bufF,  oolitic  limettone. 
"  e»—  6  feet  dark  blue  slate. 
"   TO—  T  feet  drab  UmettotM. 

Tola],  SSO  feet  of  Permian  Bocks. 

SYSTEM  IT.— CABBONIFEROnS. 


KoTi.— The  data  for  the  above  sectioD,  were  obhtined  amidtt  oneroiit 
dutie*  connected  with  the  lineal  surrey*  of  the  Torrltcry,  conBning  mj 
observfttioDs  to  arbitrary  Unes  and  localitiet ;  this,  togeOter  with  a  want  it 
confennabili^  in  the  strata  near  Mo.  26  of  the  fbregoing  section,  renden 
•on*  parta  of  it  hypothetical,  bat  I  beliera  it  U  aufflciently  aocuiate 
fer  gmatX  iHwUtion. 

F.  EA.WN. 
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CATALOGUE  OF  FOSSILS 
Obtained  from  the  Permian  Eoeks  of  K<mea», 


IS-AMES  OF  SPECIES. 

I 

i 

icl 

i 
it 

LOCALITIES. 

PLANT.<E. 

A  trilobate  leaf  of  an  unknovn 

No.  14(1)  of  the  forgoing  aces 
Uon. 

ZOOPHTTA. 

ChiEilctei,  Ihreo  species,  (^undtttm 

•7 

Valley  of  Cotton-wood. 
Eock  Cretk,  Sanu  Fi  rood- 

Vancy(JKttnBa»,weitofFort 
Riley. 

BRYOZOA. 

Tcnestella  flahellam  (?),  PhOlipi.. 

Mm- 
f  liyiloiKnra  Ehrenbergi,  Geiniti:  •  • 

* 
• 

Near  Council  Grore. 
VnlloyofColton-wood. 
Valley  of  Cotton- wood. 

Near  Hay's  Ranch. 
Vallwy  of  Cotton-wood. 

ECHINODERMATA. 

CyulhocriQUB  ramostu  {!J,  King  ■  ■ 

" 

* 

Near  Lost  Spring.  S.  F(Eroad. 
Near  Council  Grove. 

AUNELLATA. 

Scrpula  (Spirorbil)  Talvala,  Gold 
SpirorbiB  iH'biculiMtoiua,  Saallaip' 

; 

Near  Smoky-HiU  Fork. 
Valley  of  CotloD-WQod. 

CRUSTACEA. 

Pbiilipsiii,  tpaia  noi  dftermimd..  ■ 

« 

Near  Council  GroTc. 

BRACmOPODA. 

Prnduodu  Hogerea.  Nonroadi- 

Pratlm  ■  ■ 
Trodiictua  aHiuiaMUtiu,  Shumanl, 
Prodiictas  Norwootlii,  SavUow- 

* 

* 
* 

* 

Valley  of  Cotton-wood- 
VaUcy  of  Cotton- wood. 

South  Pork  Cotton-wood. 
Val]i?vofKansa*,W.Ft.  Riley 
Valley  of  Cotton-wood. 
Rock  Creek.  Santa  ¥£  read. 
Valley  of  Cotton-wood. 

r 
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NAMES  OF  SPECIES. 

] 

t 

f 

i            LOCALITIES, 

Spirifcr  pMdnifera  (?],  S^frig  - 

Cfbonetc»  Ftemingii,  Nmrood}- 

PmUai. 

OrUtisina  MiEsourionais,  SkoIIoip 
Ti-R-bnculatr)  lubimu,  ILiU  .... 

ACEPHALA, 

Manotia  gpcliinuariaf!),  SeU-iirin 

«• 

• 

» 

.  Valley  of  Big  Blue. 

.  Neu-  Council  GroTe. 

.  Generally  difflised. 

.  Red  WattTandCottan-woud. 

.  Red  Water. 

.  Valley  <yt  Big  Blue  Rirer. 

.  GeneraUy  diUused- 

.  New  Sinoky-Hin  Fork. 
.  Near  Smoty-HiU  Fork. 

.  Valley  of  Cotlon-wooil. 
.  Near  Smoky-Hill  Fork. 

■  Valley  uf  KaniH. 

Valley  of  KansHB. 

While  Water. 

Valley  of  Cotton-wi>od- 
Valley  of  VcrdigriB- 
Valley  of  Verdigris. 
Near  Council  Grove, 
V^lcT  of  Karaas. 
Valley  of  Kanaaa. 
Valley  of  Cotton-wood. 

Council  Grove. 

Nd.  16  of  foNgoioK  •uc^OB- 

Valley  of  Kanwa. 
Sraoky-HiU  Pork. 
Smoky.flillFork. 
Council  Grove. 
Valley  of  CoHon-wood. 
V«lley  of  Cotton-wood. 
Valley  of  Cotton-wood. 

Monotia  varuliLiU,  Sirnlloa 

* 

ATicula  grjptuealal  ? ),  JfHn«f cr  ■ . 

Mytiliu  (KlyKlina)  Pcrmiuiug, 

Su\iJluw.. 
Mylitua  (Mjalina]  concaruB. 

Mytiliu  (Myalinn)  rectus,  Shumard 

; 

EdmondU  OtotmU.  Sinif/oui-... . 
EdmoadiaKmiariiic-ulata,  Suiillovi 
KuoulB  (Lcda)  KBianeneis,   IVrn, 

« 

Nucula,  (Mxria  not  delfrminfd). 
SoleroyaBiarmLciif?),   KemfBiY-. 

. 

; : 

Curdiomorplui  rlmrabiiiilpa,  Siml. 

• 

Cardinia  eordata,  Str-tlloic 

PleurophoruBl^)  PermLanm,  8u<aL 

'.I 

• 
« 

.;; 

Smoky-Hill  Fork. 
Vallej  of  Cotton-wood. 
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NAMES  OF  SPECIES. 

i 

I 

i 

i 

LOCALITIES. 

Schiiodua  triassnlaris,  S<aJ!inD.. 
Lyriodon  (Myophoria)  orbiculsre 

Go/rf/iiM.. 

Allorisma  lanccolala,  Swailow  — 

• 

* 

* 
* 
* 
* 

Valley  of  Cotton-wood. 
Smoky-Hili  Fork. 

No.  18  foregoing  lection. 
Near  CouncU  Grore. 

GASTEEOPODA. 

* 
* 

Near  Council  Grove. 

No.  26  foregoing  section. 
Valley  of  Cotton-wood. 
Valley  of  Cotton-wood. 
Valley  of  Kaniaa. 
Valley  of  Kansai. 
Valley  of  Kansas. 

Smoky-HiU  Fork. 
Valley  of  Cottonwood. 

Smoky-Hill  Fork. 
Smokj-HiU  Fork. 

Murcbiaonis  perveraa,  Sraflom--- 

Loionema  aaeiata,  King 

Macroeheilua  »pir«tuB,  AlcCty  ■  ■ 
Naticop»is  Pricei,  fflumo-rf  

CEPHALOPODA. 

Nautilui  occidentali.,  Aoo/W... 
OrthocemKickapooenae,  Sitallow 
Cyrtoocra*  dotiatum,  Stfallow  ■  ■  ■ 

FOSSILS  OF  THE  PERMIAN  ROCKS   OF  KANSAS. 


A  trilobate  leaf  of  an  ezogeaonB  plant,  is  the  only  fossil  plant 
in  the  collection  beloa^ng  to  the  beds  above  the  Peimian. 

ZOOPHTTA. 

Stznoposx  CBA8BA,  LonedoU,  Ge.  Rus^  Vol.  I^  p.  682,  pi. 

A,  fig.  12. 
CALAMOPOkA  MiCKsoTHii,  King,  Per.  Fo^jpl.  m,  figs.  8-6. 
CaAniiu  (<}  Hackoihii,  Ed%eardi  and  MaimCy  Bnt.  Fob. 

CotoIb. 

Whatever  may  be  the  generic  and  specific  relations  of  the 
above  corals,  I  will  not  pretend  to  decide  among  the  conflict- 
ing opinions;  bat  our  specimens  agree  \rith  Lonsdale's  in  ev- 
ery particular  indicated  in  his  figures  and  deBcriptions.  They 
do  not  show  the  mural  foramina  of  King's  fignrea. 
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Stskxipora.  spikigeka,  Jionsdale^  Ge.  Hits.,  Vol.  I.,  pi.  A,  fig. 
11. 

tStSKOFOu  coldksab:*,  ISngj  Per.  FoSt  pi,  iii.,  figs.  7-9. 
Our  specimens  agree  with  those  delineated  by  Lonadnlo 
and  King,  except  Bicy  are    not  "incrualing"  lite  some  of 
Ejng'g. 

Both  of  the  above  gpecies  of  Stenopora  are  from  the  Lower 
Permian  rocks  in  tJio  valley  of  the  Cotton-wood,  associated 
with  Mbnotit  Ifalli, 

Chaetet£9.     Three  undetermined  species,  probably  new. 

All  of  these  corals  were  obtained  in  strata  supposed  to  be 
Lower  Permian  of  Kansas  Territory.  They  are  very  abund- 
ant in  some  of  the  beds. 


Fknestella  plabellata  (?),  Phillips,  Ge.  York,  Ft.  11., 
pi.  I.,  fig.  7-10. 

Our  specimen  presents  the  striated  surface  only;  all  the 
characters  displayed  are  like  those  delineated  by  Phillips. 

Lower  Permian  strata,  near  Council  Grove,  It.  T. 

SrzTOCLAJ>iA  viKGDLicKA  (?!,  FMlUpa,  Trans.  Ge.  Soc.  Lon. 
2d  Series,  Vol.  lU..,  pi.  xii.,  fie.  6,  p.  120 ;  and  the  Ency- 
clopedia Melropolitiina,  pT.  in. 
SnTocLABiA  TiBODLAciif!),  King,  Per.  Fos^  p.  39,  pi.  IV., 
figs.  1-8. 

It  is  impossible  to  tell  whether  our  spedmens  are  identical 
with  those  figured  and  described  by  Phillips,  as  cited  above ; 
but  they  differ  from  King's  in  having  but  two  or  three  rows 
ofceUitUa,  generally  two.  His  species  is  described  as  having 
from  "three  to  five"  rows  of  ceUulea.  Whether  the  specifio 
characters  should  be  so  extended  as  to  iuclnde  those  speci- 
mens with  two  rows  only,  as  seems  most  reasonable,  is  left 
for  others  to  decide.  3.  biaerialia  would  be  a  good  name  for 
onr  species,  unless  it  be  included  in  the  virgulacea. 

From  the  Lower  Permian  strata  in  the  valley  of  the  Cot- 
ton-wood, KT. 

THAMtnsctJS  DCBics,  ScMotheitn. 

GoBooHiA  noBiA,  Qol^uas,  Pet.  Ger,  p.  18,  pi.  vn,  fig.  1. 
Tbamwbcds  DDDiDi,  Mug,  Per.  Fos.  p.  44,  pi.  5,  figs.  7-12. 

There  can  he  no  donbt  of  the  identity  of  our  fossils  with 
those  figured  and  described  by  Goldfuss  and  King. 
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•    From  the  Lower  Permian  strata  in  the  ralley  of  the  Oot- 
ton-wood,  K  T. 

ACANTHOCLADIA  ANCEPS  (?),    /Schlotheim. 

GoBGONXA  AKCBP8(?;,  Goldfuss  (?),  Pet.  Ger.  p.  98,  pL  xxxvi. 

fig.  1. 
AoANTHocLADiA  ANCBP8(i;,  ExTfig  (?),  Per.  Fos.  p.  48,  pi.  v., 

figs.  13-18. 

Our  specimens  diflfer  in  having  the  rows  of  cellules  diago- 
nal to  the  axis  of  the  stem,  instead  of  longitudinal,  as  repre- 
sented by  King,  and  on  ridges  like  that  figured  by  Goldfuss ; 
they  are  less  regularly  branched,  and  not  so  distinctly  pinna- 
ted as  those  delmeated  by  Goldfuss  and  King.  Should  these 
differences  entitle  our  fossils  to  a  specific  distinction,  Ameri- 
cana would  be  a  good  name. 

Lower  Permian  strata  in  the  valley  of  the  Cotton-wood, 
K.T. 

Phyllopoba  Ehbbnbsbgi,  Oeinitz, 

Phtllopora  Ehrewbeboi,    JSing^  Per.  Fos.,  p.  43,  pi.  v., 

figs.  1-6. 
Phtllopora  Ehbbnbeboi,  Pictety  Tra.  Palae.,  pi.  xcn.,  fig.  16. 

Our  specimens  from  the  Lower  Permian  strata  in  K.  T. 
seem  to  be  perfectly  identical  with  the  specimen  figured  and 
described  by  King  and  Pictet. 

ECHINODERMATA. 

Abch^ocidabis  vebneuiliaka,  JSingy  Per.  Fos.,  pi.  vi.,  figs. 
22-24. 
ABciiiEociDABis  AcuLEATU8(iJ,  Skumardy  Trans.  Acad.  Sci., 

St.  Louis. 

Our  specimens  seem  to  be  identical  with  those  delineated 

by  King. 

Near  the  junction  of  the  Upper  and  Lower  Permian  strata 
west  of  Council  Grove,  K.  T. 

Cyathocbinus  bamosus  (?),  JBing^  Per.  Fos.,  pi.  vi.,  figs.  15 
-21. 

We  have  one  plate  and  several  intemodcs  from  near  the 
junction  of  the  Upper  and  Lower  Permian  rocks,  west  of 
Council  Grove,  which  are  very  analogous  to  the  above  fossil 
described  by  King,  but  probably  specifically  different. 

ANNELLATA. 

Sbbpula  (Sptrorbia)  valvata,  OoldfusSy  Pet.  Grer.,  p.  225> 
pi.  67,  fig.  4. 


\ 
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This  apecies  from  the  Mii  soli  elk  a  Ik  seems  to  be  iilentical 
with  one  of  our  specica  from  the  Ujipcr  Penman  strata  of 
K.T. 

Spirorbis  OBBICULOSTOUA,   SwtlllOK. 

Shfll  small ;  spire  elevated;  volutionB  about  throej  convex 
on  the  free  side  and  marked  with  transverHC  nigtB  ;  aperture 
oblique,  sub-orbioiilar,  not  modified  by  the  preceding  %'olu- 
tion ;  umbilicus  small. 

Our  shell  differs  from  the  S.  vahata.  of  Goldfuss,  which  it 
most  resembles  in  the  number  of  volutions  and  the  transverse 
rugffi ;  and  from  S.  helix  of  King,  (Per.  Fob.,  p.  54,  pi.  vi.,  figs. 
10-11,)  in  the  form  of  the  aperture. 

Maj.  Hawn's  coUoction  from  the  Permian  Strata  of  Kansas, 
attached  to  Nautiiue  i'ermianua  and  N.  occidenlalU, 

CRUSTACEA. 

PmtLipsiA.    Species  not  detenninfld. 

From  the  Lower  Permian  strata,  on  a  slab  with  Tftamnis- 
cua  dubius  and  Acanthodadia  ancepa  (?). 

BBACHIOPODA. 

PttODucTrs  CALHorxiANirs,  SwaHoio. 

SheU,  large,  sub-hemtspherical ;  sinus,  narrow,  extending 
fixim  the  visceral  region  to  the  anterior  border  of  the  doi-a^ 
valve ;  beak,  small,  recurted  beyond  and  within  the  cardinal 
border ;  eara  large,  triangular,  strongly  arched,  curving  towards 
the  cardinal  border,  ornamented  with  numerous  tubular  spines, 
those  on  the  cardinal  border  somewhat  regularly  arranged  in 
parallel  rows ;  cardinal  border,  as  long  as  the  greatest  width  of 
the  shell, the  extremities  somewhat  reflexed  towards  the  visceral 
repon'  of  the  dorsal  valve ;  dorsal  valve,  regularly  arched,  with 
a  curve  constantly  increasing  from  the  anterior  border  to  the 
beak,  ornamented  with  numerous,  somewhat  irregular,  longitu- 
dinal costfe,  narrow  and  prominent  towards  the  beak,  bat 
broader  and  more  flattened  towards  the  anterior  margin,  their 
number  increased  by  insertion  and  subdivision ;  the  whole 
aurface  ornamented  with  tubular  spines,  which  are  more  nu- 
merous towards  the  borders  and  on  the  ears,  and  usually 
spring  from  the  costfe ;  visceral  region,  for  a  short  distance 
from  the  beak,  marked  with  irregular,  concentric,  waving, 
more  or  lees  prominent  ru^ ;  ventral  valve,  strongly  arched, 
slightly  flattened  on  the  visceral  re^on  and  towards  the  an- 
terior margin,  omameated  with  coBtte  and  mgn,  like  the  op- 
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ppsite  valve ;  mesial  ridge^  corresponding  to  the  dorsal  sinus ; 
internal  9urfa^  of  ventral  valve  garnished  with  a  prominent 
trifid  cardinal  process^  fortified  at  its  base  with  three  diverg- 
ing ridges,  two  extend  laterally  nearly  parallel  to  the  cardinal 
line  and  become  obsolete  on  the  ears ;  the  third  or  the  mesial 
rid^e,  extends  perpendicularly  from  the  cardinal  border  to  the 
middle  of  the  valve,  where  it  becomes  prominent  and  sharp; 
on  each  side  of  the  last,  and  in  the  angles  between  it  and  the 
two  former  ridges,  are  the  oval  rugose  scars  of  the  adductor 
muscles  ;  vascular  impressionSy  ovate,  nearer  the  anterior  and 
lateral  borders,  connected  by  recurved  sinuses  to  the  anterior 
part  of  the  mesial  ridge ;  central  portion  of  the  visceral  region 
punctate  and  marked  with  longitudinal  costsd ;  around  the 
anterior  border  is  a  zone,  ornamented  with  tubes,  those  on  the 
inner  portion  large  and  prominent,  while  those  nearer  the 
border  are  small,  depressed  and  more  numerous.  Interior  of 
dorsal  valve  marked  with  oblong,  elliptical  rugose  adductor 
tnusclesy  separated   by  a  deep,   narrow,  longitudinal   sinus. 

Length  from  beak  to  anterior  border,  1.65;  breadth,  2.25; 
height  of  dorsal  valve,  1.15. 

The  CalhounianuSy  so  far  as  observed,  is  confined  to  the 
Lower  Permian. 

The  variety  Kdnsasensis  ranges  down  to  the  base  of  the 
Carboniferous  System,  They  were  found  very  abundant  by 
Major  Hawn  in  Kansas. 

By  request  of  Major  Hawn,  this  magnificent  species  is 
named  in  honor  of  Gen.  John  Calhoun,  Surveyor  General  of 
Kansas,  whose  liberal  official  policy  enabled  Major  Hawn  to 
make  the  Geological  survey  of  that  Territory. 

Pboductus  {Strophalosiaf)  Nobwoodh,  JSkoaUow. 

Shell  thin,  of  medium  size,  hemispherical,  somewhat  de- 
pressed, ornamented  with  indistinct  concentric  nxgsQ  and  nu- 
merous small  tubular  spines;  dorsal  valve  arched,  curve  regu- 
larly increasing  from  the  anterior  margin  to  the  beak ;  mesial 
sinus  well  defined  in  some  specimens,  obsolete  in  others ;  car^ 
dinal  margin  slightly  curved,  less  than  the  greatest  width  of 
the  shell ;  cardinal  line  sub-linear,  expanded  beneath  the  beak 
into  a  narrow  area,  which  is  divided  by  a  small  deltoid  aper- 
ture ;  ears  of  medium  size,  sharply  defined,  triangular,  arched, 
rugose,  ornamented  with  numerous  spines  inchned  towards 
the  posterior  lateral  angles,  which  are  well  defined,  and  vary 
but  little  from  right  angles.  Ventral  valve^  sub-orbicular,  nar- 
rowed towards  the  posterior  border  so  as  to  present  an  ovate 
form,  truncated  by  the  cardinal  margin,  slightly  concave,  with 
a  semi-circular  depression  parallel  to  the  anterior  margin; 
ears  rugose,  separated  from  the  visceral  region  by  a  ridge  more 
or  less  distinct;  trifid  cardinal  process  curves  up  under  the 
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beat  and  closea  the  aperture;  in  front  of  the  cardinal  process 
is  a  flat,  narrow  area.  Both  valves  are  ornamented  with  irregu- 
lar, indistinct,  concentric  comigationB  or  lines  of  growth, 
wluoh  rarely  assume  the  form  of  thin,  scaly  lamina ;  they  are 
moRt  distinct  near  the  beak  and  the  anterior  margin ;  nimier- 
ons  small,  unequal,  depressed  tubular  spines  are  developed  on 
all  pnrts  of  the  surface,  even  to  the  point  of  the  beak ;  their 
attachments  make  the  shell  appear  as  if  marked  with  small, 
raanded,  interrupted,  longitudinal  coetro;  they  ate  smaller  on 
the  ventral  valve.  In  some  apecimena  there  arc  indications  of 
an  effort  to  range  them  in  concentric  lines,  particularly  near 
the  margina;  but  uaually  there  is  no  perceptible  order,  which 
together  with  the  narrow  area  of  the  dorsal  valve,  and  other 
characters,  gives  the  shell  strong  affinities  with  the  Productua 
horrtacens  of  Vcmcuil. 

Length  of  dorsal  valve,  1,08;  greatest  width,  1,11;  heiffht, 
0.55 ;  length  of  cardinal  line,  0,&7  ;  length  of  ventral  valve, 
0.91;  width,  1.07. 

The  P.  Nbrwoodii  may  be  diatinguished  from  the  P.  hor- 
rescens  of  Vemeuil,  by  its  entire  beak  and  smaller  area ;  and 
from  the  P.  Hogeraii,  N'.  tfc  P.,  which  it  faintly  resembles,  by 
the  want  of  large  concentric  ridges,  and  by  the  smaller  size 
and  greater  number,  and  irregular  arrangement  o(  the  spines. 
The  Strophalosia  Jfotriaaiana,  King,  has  a  larger  area. 

Major  Hawn's  collection  from  the  Lower  Permian  Rocks, 
in  the  valley  of  the  Cotton-wood,  where  it  was  associated 
with  Thamniacus  dubius,  ProdtieCua  Rogerai,  and  Monotia 
HalU. 

Obthisina  Shithabdiana,  SviaJloto, 

SheB  depressed,  transverse,  sub-orbicular,  each  valve  marked 
with  about  ten  irregular,  broad  depressed,  rounded,  radiating 
plications,  which  become  obsolete  towards  the  beaks;  the 
whole  surface  is  ornamented  with  prominent,  nodular,  round- 
ed, radiating  stride,  and  by  smaller  concentric  lines,  which  are 
themselves  finely  striated;  the  concentric  striw  most  obvioos 
between  the  radiating  lines ;  the  latter  are  increased  by  im- 
plantation. Doraai  valve  semi-conical,  highest  at  the  be^,  de- 
pressed in  the  center,  and  in  a  circular  zone  parallel  to  the 
anterior  mar^n ;  beak  pointed,  semi-conical,  otten  slightly  ob- 
lique; oreot  triangular,  vertical,  base  the  longest  side,  decus- 
sate with  fine  stri» ;  aperture  elongated,  sub-deltoid,  closed 
with  a  convex,  transversely  rugose  deltidium.  Ventral  valve 
oonvez,  gibbons  towards  the  beak,  depressed  near  the  junc- 
tion of  the  lateral  and  cardinal  margms,  forming  small,  flat, 
obtuse  ears,  flattened  towards  the  ventral  margin,  ^ving  in 
many  specimens  a  slight  meual  sinus ;  very  maeh  incorved 
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towards  the  beak,  which  is  small  and  curved  beneath  the  del- 
tidium ;  area^  very  narrow  or  obsolete. 

Length,  0.94;  breadth,  1.25;  thickness,  0.62;  height  of  area, 
0.28 ;  width  of  area  and  length  of  cardinal  line,  0.64. 

Our  shell  differs  from  the  On  Missouriensis  in  being  less 
gibbous ;  area  and  deltidium  wider,  and  not  so  high ;  ribs 
more  depressed ;  radiating  lines  regular  and  continuous  from 
the  beaks  to  the  m^gins.  It  also  may  be  distinguished  from 
the  0.  eximia  Ver,  (Ge.  Rus.  pi.  XI.  fig.  2,  p.  192,)  in  the 
markings,  although  the  two  shells  present  the  same  general 
characters.  M.  Vemeuil  says  of  the  eximia:  "La  surface  est 
om^e  de  strics  d61i£es,  filiformes,  deux  ou  trois  fois  plus  ^troites 
que  les  intervalles  qui  les  separent,"  which  is  not  true  of 
our  shell ;  and,  besides,  ours  has  concentric  striae. 

Major  Hawn's  collection  from  the  Lower  Permian  Rocks, 
in  the  valley  of  the  Cotton-wood,  K.  T.,  where  it  is  associa- 
ted with  Thamniscics  dubius,  Monotis  HaUi^  and  Monotia 
Variabilis, 

ACEPHALA. 
Pectkx  Cleavelandicus,  SwaUow, 

Shell  of  medium  size,  orbicular,  oblique,  with  a  deep,  rounded 
sinus  between  each  ear  and  the  adjacent  sides ;  cardinal  bor- 
der  long,  slightly  curved.  JLeft  valve  very  convex,  flattened  to- 
wards the  margins,  particularly  on  the  posterior  slope,  orna- 
mented with  broad,  rounded,  radiating  costae,  crossed  by  fine 
concentric  striae,  which  are  nearly  obsolete  on  the  ribs,  large 
and  more  numerous  towards  the  margin,  increased  by  implan- 
tation; anterior  wing  large,  triangular,  marked  with  from 
eight  to  twelve  radiating  costae,  and  coarse,  transverse  striaa, 
parallel  to  the  anterior  margin ;  posterior  loing  longer  and 
narrower,  marked  with  eleven  radiating  costae,  which  are 
crodfeed  by  striae  parallel  to  the  posterior  border ;  beak  pointed, 
depressed,  extending  nearly  to  the  cardinal  border.  Right 
valve^  plane  or  concave,  marked  like  the  one  opposite,  but  the 
costaB  are  not  so  prominent ;  posterior  wing  nearly  smooth, 
with  a  few  fine  rugae  parallel  to  its  posterior  border;  a7ite- 
riar  wing  convex,  strongly  wrinkled  parallel  to  its  anterior 
border. 

Lengthy  0.95;  height  from  beak  to  base,  1.63;  length  of 
posterior  wing,  0.48 ;  length  of  anterior  wing,  0.38. 

Collected  by  Major  Ilawn,  in  the  valley  of  South  Cotton- 
wood, K.  T.,  where  it  is  associated  with  Monotis  IlaJli^  Nau- 
tilus occidentalism  Spirorbis  orbiculostonia  and  Mytilics  squa- 
mosus, 

Pecten"  ringens,  SwaUoio. 

jSheU  transversely  elongate,  ovate;  left  valve  convex,  with  a 


rounded  ridge  extending  from  tTie  benk  to  the  middle  of  the 
ventral  margin,  and  convex  towai-da  the  posterior  side;  ventral 
margin  angular  in  the  middle,  depressed  towards  tho  sidcB  with 
which  it  fonns  obtuse  angles;  lateral  margins  nearly  atraigbt, 
oonvereing  to  the  beat;  anterior  winy  triangular,  Beparatod 
from  the  body  by  a  well-defined  convex  margin ;  &  wiae  sinoa 
separates  it  irom  the  anterior  lateral  margin;  beak  small,  de- 
pressed, projecting  elightly  beyond  the  cardinal  margin, 

Onr  specimeDB  are  imperfect,  iind  show  no  surfitce  marlcings, 
save  a  few  irregular  comigationa. 

Height  from  bcafc  to  ventral  mar^n,  0.95;  length,  0,70; 
depth  of  left  valve,  0.16. 

Major  Hawn's  collection  from  the  valley  of  the  Cottoa-wood, 
in  Permian  strata. 

PBCTKN   ACCTIALATC9,  SteallOW. 

Shell  small,  depressed,  polished,  inflated  part  of  the  left 
valve  orbicalo-cuneate,  rounded  on  tho  ventral  margin ;  ante- 
rior  vnng  long,  narrow,  acuminate,  separated  from  the  side 
by  a  deep,  rounded  sinus,  and  a  sharply-detincd  boundary 
from  the  sinua  to  the  back ;  posterior  toiriff  separated  by  a 
deep,  narrow  sinus;  cardinal  oorder  as  long,  or  longer,  than 
the  length  of  the  shell ;  no  sur^c  markings  seen,  save  some 
feint  indications  of  wide,  depressed,  radiating  costie  on  the 
inflated  part  of  the  left  valve.  Our  specimens  have  no  well- 
preserved  surfaces. 

Length,  0.74 ;  height  from  beak  to  ventral  margin,  0.76. 

Major  Hawu's  cnJlection  Irom  the  Permian  Ilocks  in  tho 
valley  of  the  Kansas. 

MoKOTis  Halli,  SwaUovj. 

Sh^  ovate  or  sub-orbicular,  somewhat  oblique,  inequilateral, 
irregularly  plano-convex;  lejfi  valve  gibbous  on  the  middle 
towards  the  beak,  flattened  near  the  lateral  and  basal  margins^ 
ornamented  with  radiating  costie;  costie  smaller,  or  entirely 
obsolete  near  the  beak,  larger  and  more  numerous  towaru 
the  margin,  unequal,  usually  two  or  more  small  ones  between 
thelaiger,  all  armed  with  vaulted  and  tubularscales,  which  are 
larger,  more  prominent  and  numerous  towards  the  margin ; 
beak  prominent,  depressed  or  incurved,  extending  to  or  be- 
yond the  cardinal  border ;  posterior  wing  of  medium  sise,  flat, 
sub-oostate  or  rugose,  sometimes  spinose,  outer  angle  obtuse ; 
anterior  wing  thin,  flattened,  extending  down  into  the  sinus, 
impressed  on  the  anterior  margin  of  the  convex  part  of  the 
valve,  marked  with  numerous  sharp,  sinuous  wrinkles;  riglu 
valve  sometimes  irregulu,  sub-orbicuIar,  nearly  plane,  orna- 
mented with  costte  umilar  to  those  on  the  opposite  valve,  but 
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usually  more  numerous  and  more  densely  set  with  vaulted  and 
tubular  scales ;  anterior  wing  narrow,  Ungulate,  marked  with 
irregular  rugsB,  separated  from  the  valve  below  bv  the  deep, 
bissiferous  notch ;  aperture  for  by^sua  deep,  funnel-form,  with 
two  semi-cylindrical  channels,  one  extending  out  and  upwards 
to  the  cardinal  margin  under  the  beak,  the  other  obliquely 
down  to  the  anterior  margin ;  posterior  wing  obtuse,  rugose, 
extending  down  to  the  sinus,  depressed*  in  the  posterior  bor- 
der of  the  valve.  On  both  valves  the  stages  of  growth  are 
marked  with  concentric,  scaly,  crenulated  laminsB,  which  are 
most  numerous  at  the  margin ;  they  are  crenulated,  and  seem 
to  form  the  vaulted  scales  and  spines  on  the  costsB. 

A  large  ovate  specimen  measured  in  inches : — ^Length,  2.00 ; 
breadth,  from  beak  to  ventral  margin,  2.38 ;  length  of  cardi- 
nal border,  0.85 ;  depth  of  left  valve,  0.38.  Length  of  a  small 
orbicular  specimen,  2.00 ;  breadth,  2.04 ;  length  of  cardinal 
border,  0.85 ;  depth  of  left  valve,  0.48. 

Our  specimens  are  very  nearly  allied  to  the  M.  QarfortJien- 
siSj  King,  (Per.  Fos.  pi.  xin.,  figs.  24-25) ;  but  ours  have  very 
unequal  radiating  costas;  the  right  valve  is  very  distinctly 
costate  on  the  inner  side ;  its  anterior  ear  is  long,  longitudi- 
nally rugose,  with  sides  nearly  parallel.  It  is  also  very  dis- 
tinct from  Ostrea  spondgloidesy  Schlot.,  as  represented  by 
Goldfuss,  which  Mr.  King  says,  resembles  his  shell. 

Our  species  is  found  in  both  divisions  of  the  Permian  Rocks 
of  Kansas,  in  the  valley  of  the  Cotton-wood,  and  near  Coun- 
cil Grove,  associated  with  Nautilus  occidentaliSj  Monotis  spe- 
luncariOj  Monotis  variabilis^  and  Pecten  Cleavelandicus. 

Monotis  speluncabia,  Schlotheim. 

Monotis  speluncjlbxa,  JKn^,  Mon.  Per.  Fos.,  p.  155,  pi.  xni., 

figs.  5-21. 
Vab.  Americana,*  JSTohis. 

I  am  unable  to  detect  any  specific  differences  between  our 
specimens  and  those  described  by  Mr.  King.  The  fossil  is  very 
variable,  and  with  a  few  specimens  one  might  be  disposed  to 
make  several  species.  They  differ  nearly  as  much  from  each 
other  as  they  ao  from  those  figured  in  the  Monograph  of  Per- 
mian Fossils.  But  there  appear  to  be  two  points  of  distinc- 
tion which  are  constant.  The  left  valve  of  the  Kansas  fossils 
is  not  so  elevated,  and  the  inside  of  the  right  is  marked 
with  depressed,  radiating  costas. 

Major  Hawn's  collection  from  the  upper  division  of  the 
Permian  strata,  near  Smoky-Hill  Fork  and  Council  Grove. 


*  Since  the  above  was  written,  Mr.  Meek  has  published  this  shell  under 
tiie  name  M,  Hawni, 
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MosoTia  EADiALis,  PhiUipa,  Enc,  Mot, 

MoNotts  UDiALis,  King,   Per,  Fos,,  p.   157,  pi.  x.iu.,  &m. 
■22-^3. 
Onr  gpecimens  are  identical  with  those  figured  and  deseiibed 
by  Messrs,  King  and  Phillips. 

Major  Hawn  s  collection  from  the  Upper  Permian  strata, 
near  Smoky-Hill  Fork,  KL  T. 

MoxoTis  TAKiABiLis,  Sinaltow. 

Shell  variable,  oblique,  inequilateral,  transversely  elongate, 
ovate;  UJt  valve  more  or  less  gibbous,  regulariy  arched,  or- 
namented with  fine,  radiating  and  concentric  Btrite ;  on  the 
ventral  and  lateral  margins  are  variable,  radiating  spinoee, 
and  ecaly  costie  extending  from  one-fourth  to  one-half  at'  the 
distance  from  the  margin  to  the  heak,  where  they  entirely 
disappear;  deai  small,  pointed,  depressed,  extending  to  the 
border  or  a  little  beyond;  the  whole  surface  is  marked  with 
concentric  lines  of  growth;  cardinal  fnargin,  oblique,  poste- 
rior part  more  so  than  the  anterior,  slight  sinus  below  the  an- 
terior wing.     Right  valve  not  seen. 

This  species  is  very  easily  distinguished  by  the  peculiarity 
of  its  markings,  by  the  smooth,  finely -decussated  visceral  re- 
gion, and  the  coarsely  costate  and  spinose  or  scaly  marginal 
zone.    It  is  very  variable  in  form. 

Length,  0.88;  height,  from  beak  to  the  anterior  margin, 
1.31. 

It  most  resembles  the  M.  radialis,  Phillipe,  in  form  ;  but  it 
is  larger  and  very  differently  marked. 

Major  Hawn's  collection  from  the  Lower  Permian  Rocks, 
itt  the  valley  of  the  Cotton-wood,  K.  T. 

Mttilub  {Myalina)  Pebmianus,  SwoHou). 

Shell  elongate,  sub-quadrilateral ;  anterior  margin  long,  con- 
cave, depressed,  so  as  to  produce  a  somewhat  flat  or  concave 
plane  nearly  as  wide  as  the  thickness  of  the  shell ;  cardinal 
margin  rather  short  and  straight,  meeting  the  anterior  bor- 
der at  an  angle  of  about  58°,  and  the  posterior  by  an  obtuse 
angle  or  abrupt  curve ;  posterior  margin  long,  convex,  par- 
allel to  the  anterior  border  for  more  than  half  of  the  length 
of  the  shell,  curved  rather  abruptly  towards  the  base,  meeting 
the  opposite  slope  in  an  abrupt  curve  nearer  the  anterior 
margin.  Each  valve  is  marked  with  an  angulac  ridge  extend- 
ing from  the  beak  to  the  opposite  extremity ;  these  ridges  are 
veiy  angular  and  parallel  to  the  anterior  margin  for  more  than 
half  the  length  of  the  shell,  forming  a  sharp  ridge  between 
the  flat  anterior  surface  and  the  convex  cardinal  and  posterior 
slopes;  but  they  diverge  from  the  line  of  the  anterior  maigin, 
become  rounded  and  depresfled  as  they  approach  the  basal  ex- 
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tremity ;  beaks  sharp,  terminal,  curved  in  and  forward.  The  sur- 
face is  marked  with  numerous  imbricating  lines  of  growth, 
sub-parallel,  but  most  distant  on  the  posterior  basal  slopes ;  on 
the  flat  anterior  surface  the  lines  of  growth  appear  like  fine 
striae,  slightly  diverging  towards  the  basal  extremity;  punctate 
under  the  magnifier. 

Height  from  the  beak  to  the  basal  extremity,  1.96 ;  width 
from  the  anterior  to  the  posterior  margins,  .86 ;  thickness,  .72, 

Our  shell  differs  from  the  M.  rectus^  Shumard,  in  having  a 
concave  anterior  margin ;  beaks  curved  forward,  posterior  mar- 
^n  parallel  with  the  anterior,  and  a  more  abrupt  curve  or 
angle  between  the  cardinal  and  posterior  margins.  M,  vetus- 
tics,  Goldfuss,  (Pet.  p.  169,  pi.  128,  fig.  7,)  from  the  Muschel- 
kalk,  is  less  curved  on  the  anterior  margin,  not  so  thick  and 
the  extremity  of  the  base  not  so  near  the  anterior  margin. 

Maj.  Hawn's  collection  from  the  Permian(?)  strata  in  £L  T. 

Mttilus  {Myalina?)  concavus.  Swallow. 

Shell  short,  triangular,  marked  with  sub-imbricating  laminae 
or  lines  of  growth,  which  are  concentric  on  the  posterior  car- 
dinal slopes,  but  straight  and  slightly  diverging  on  the  concave 
anterior  surface.  Anterior  margin  concave,  nearly  as  long  as 
the  shell ;  cardinal  margin  long,  straight  or  slightly  convex  ; 
posterior  basal  margin  regularly  curved  from  the  cardinal  to 
the  anterior  margin,  with  both  of  which  it  forms  angular  junc- 
tions ;  anterior  slopes  so  flattened  as  to  present  a  sharply  de- 
fined, even,  concave  surface  as  long  as  the  anterior  margin,  and 
as  wide  as  the  thickness  of  the  shell ;  cardinal  and  posterior 
slopes  slightly  convex,  forming  sharp  edges  on  the  correspond- 
ing margins;  the  ridges  bounding  the  anterior  surface  are 
sharp,  well  defined  and  parallel  to  the  anterior  margin  ;  beaks 
pointed,  curved  in  and  forward. 

Height  from  beaks  to  base,  1.07 ;  width  from  anterior  to  the 
posterior  margins,  0.60 ;  thickness,  0.40. 

This  shell  may  be  distinguished  from  the  Hf,  JPermianus  by 
its  shorter  triangular  form,  longer  cardinal,  and  shorter,  more 
convex  posterior  margin,  and  by  the  more  sharply  defined  and 
regularly  concave  anterior  surface. 

Maj.  Hawn's  collection  from  the  Permian  (?)  strata  in  the 
valley  of  the  Kansas,  K.  T. 

Mytilus  squamosus  (?),  Sow. 

Mttilus  Hausmakwi  f?),  QoldfusSy  Pet.  Ger.,  p.  168,  pi.  138, 

fig.  2. 
Mttilus  squamosus,  King,  Per.  Fos.,  p.  169,  pi.  xiv.,  fig.  1-7. 

Our  specimens  are  like  the  smooth  variety  mentioned  and 
figured  by  King. 
Lower  Permian,  valley  of  Cotton-wood,  K.  T. 
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Bakktellia  ANTiquA,  MuHsler. 

AvicpLi  ASTmt'A,  fJoldfiisn,  Pet.  Gen,  p.  126,  pi,  eiri,,  Sg.  7. 
AvicuLA  AKiioDA,   Verneuil,  Geo,  Rus.,  pi.  xx,,fig.  18. 
HiBsTBi.iji.  *»Ti«DA,  Sinff,  Per.  Foe^  p.  168,  pi.  XlV^  figs. 
28-84. 

Thifl  fossil  has  a  wide  range ;  it  is  found  in  tbo  Bunter 
8andstein  of  Germany,  the  Permian  strata  of  Rimsia  and  Eng- 
land, imd  the  Upper  Permian  Rocka  near  Sraokj-IUll  Fork, 
KanBas  Ter. 

Bakbvki.ija(?)  P0LCH11A,  Switllow. 

Shell  rather  large,  polixbcd,  elongate,  depressed,  with  a  ridge 
from  the  back  to  the  posterior  ventral  angle,  whore  it  becomes 
obsolete,  marked  with  indistinct  concentric  plications  or  linea 
of  growth  and  a  few  radiating  costs  on  the  posterior  cardinal 
slope ;  cardinal  marffin  obliqiie,  long ;  posterior  teing  narrow, 
two-thirds  as  long  us  the  ehell,  with  a  deep  sidcus  parallel  to 
and  near  the  cardinal  edge;  ventral  margin  slightly  curved; 
posterior  extremity  oblique,  most  prominent  near  the  ventral 
margin. 

Length,  0.81 ;  height  at  the  beak,  0.32. 

Lower  Permian  Rocks,  in  the  valley  of  the  Kansaa. 

AviCTjiA  grypii^ata(?),  Manster. 

Av.ccL*  cavpn.RATA(?).  Goltffmi,  Pet.  Ger^  pL  116,  fig.  10. 
We  have  a  ca,st  from  the    Upper  Permian(?)  of  Kansas 
which  very  much  resemblea  this  species. 

Edmoxdia  gibrosa,  Swallme. 

Shell  gibbous,  sub-equilateral,  marked  with  regular  concen- 
tric costie,  and  very  indistinct  strise ;  valves  regularly  convex 
or  flattened  toward  the  ventral  margin,  with  rounded  ridges 
from  the  beaks  to  the  anterior  and  posterior  ventral  angles; 
beaks  very  lai^e,  ^bbons,  strongly  incurved,  approximate,  sub- 
central;  cardinal  margin  depressed,  shorter  than  the  shell; 
extremities  narrow,  posterior  the  longer,  flattened  near  the 
end,  rounded ;  anterior  rounded,  forming  an  angle  with  the 
cardinal  mai^n ;  luntile  and  escutcheon  broad  and  depressed  ; 
ventral  margin  regularly  curved. 

Length,  0.77 ;  width,  0.48 ;  thickness,  0.46. 

Maj,  Hawn'e  collection  from  the  Lower  Permian  Rocks,  in 
the  valley  of  the  Cotton-wood,  K,  T. 

Edmoitdia  Otoknsis,  StoaHow. 
SheU  small,  sub-orbicular,  oblique,  gibbous,  inequilateral,  or- 
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namented  with  regular  concentric  costse  and  Btrisa;   beaks 
IsLTge  and  strongly  incurved. 

Maj.  Hawn's  collection  from  the  Lower  Permian  Rocks,  in 
the  valley  of  the  Cotton-wood,  K,  T. 

Edmondia  sbmiobbiculata,  SwaUow. 

SheU  elongate,  suh-elliptical,  inequilateral,  slightly  convex, 
regularly  curved  at  the  extremities ;  posterior  end,  the  wider 
marked  with  regular  concentric  plications  with  sharp  promi- 
nent edges.  Beaks  sub-central  of  medium  size,  slightly  in- 
clined forward ;  cardinal  border  sub-rectilinear ;  valves  regu- 
larly convex,  flattened  at  the  posterior  cardinal  border. 

Length,  0.56 ;  width,  0.39 ;  thickness,  0.S3. 

Maj.  Hawn's  collection  from  near  Council  Grove,  K.  T^  in 
Lower  Permian  Rocks,  with  Monotis  HdUL 

Our  specimens  very  much  resemble  the  Edmondia  Murchi- 
soniaj  King,  (Per.  Fos.,  pi  .xrv.,  figs.  14  &  15,)  but  the  plica- 
tions are  larger,  the  beaks  more  prominent  and  central,  and 
the  posterior  margin  more  regularly  convex. 

NucuLA  {JLeda)  Kazanenbis,  Vemeuilj  Ge.  Rus.,  Vol.  II.,  pi. 
XIX.,  fig.  14. 

Upper  and  Lower  Permian  in  Valley  of  Cotton-wood  and 
near  Smoky-Hill  Fork,  K.  T.,  where  it  is  associated  with 
Monotis  IfcUlij  Mo7iotis  speluncaria^  Schizodus  Hossicus  and 
Schizodus  triangiUaris. 

NucuLA  8pkciosa(?),  Munster. 

NucuLA  speciosjlC?^,  Goldfuss^  Pet.  Ger.,  p.  152,  pi.  cxxrv., 
fig.  10. 

We  have  an  imperfect  cast  which  resembles  the  above  fossil 
of  Goldfuss  from  the  Muschclkalk. 

It  is  from  No.  18  of  what  we  suppose  may  prove  to  be  Tri- 
assic. 

NucuLA — species  not  determined — ^from  the  Upper  Permian 
strata,  K.  T. 

SoLEMYA  Biabmica(?),  Vemeuil^  Ge.  Rus. 

SoLEMTA  Bijlbmicjl(?),  King,  Per.  Fos.,  p.  178,  pi.  xyi.,  fig.  7. 

Our  specimens  are  imperfect  casts,  but  so  far  as  the  charac- 
ters are  shown  they  agree  with  this  species  from  the  Permian 
of  Russia  and  England. 

From  the  Upper  Permian  strata,  near  Council  Grove. 

Solek(?)  Pbbmianus,  SwaUow. 

SheU  small,  cylindrical,  narrowed  and  flattened  towards  the 
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posterior  extremity,  tnarktMl  with  fine  distinct  concentriii  strioa 
andjarge  irregular  lines  of  growth  ;  cardinal  lire  Btr.'iight,  or 
very  §Iightly  convex ;  anterior  extremity  rounded. 

Length,  0.68  ;  width,  0.44. 

Prom  the  Upper  Permian  strata,  near  Sinoty-Hill  Fork, 
K-T. 

CAKDioiiOEPnA  (?)  itHOMBoiDKA,  Awoffoie, 

SheU  inequilateral,  transversely  elongated,  oblique,  ovate, 
rhomboidal,  gibbous  from  the  beaks  to  the  ventral  posterior 
angle,  flattened  on  the  posterior  slope,  anterior  and  v«ntral 
margins  regularly  curved  from  the  beaks  to  the  posterior  mar. 
gin,  ornamented  with  about  twenty  large  concentric  costai  or 
lamina  parallel  with  the  ventral  and  posterior  margins  ;  car- 
dinal margin  nearly  straight,  forming  with  the  poKterior  an 
obtuse  angle ;  beaiie  prominent,  approsmiate,  recurved,  inclined 
towards  the  anterior  margin. 

Length,  0.55 ;  longest  ihameter  from  the  beak  to  the  pos- 
terior part  of  the  ventral  mai^in,  0.71;  length  of  cardinal  bor- 
der, 0.42 ;  thickness,  0.39. 

Major  Hawn's  collection  from  the  Lower  Permian  strata, 
near  Council  Grove,  K.  T. 

CARDioMOBPnA  Kaxsasbnsis,  StoaUow. 

Shell  elongate,  ovate,  oblique,  gibbous  from  the  beaks  to- 
wards tiie  pusterior  exti-eniity,  Satteati<l  near  (lie  posterior 
and  ventral  margins;  ornamented  with  large,  flattened,  con- 
centric costse  and  small  concentric  and  radiating  strife,  ren- 
dering the  surface  finely  tuberculated ;  regularly  curved  from 
the  beak  around  the  ventral  margin  to  the  posterior ;  card!* 
nal  margin  nearly  straight ;  beaks  large,  terminal,  incurved, 
approximate. 

Length,  1.83;  height,  1.2S;  thickness,  1.05. 

Major  Hawn's  collection  from  the  Permian  Rocks  in  the 
valley  of  the  Cottonwood,  K,  T. 

Cabdinia  cobdata,  Swallow. 


SheU  oblong,  inequilateral,  ovato-cordatc,  sparingly  convex, 
marked  with  regular  prominent,  concentric  costs  ;  beak»  large, 
pointed,  incan-ed,  inclined  forward ;  presenting  in  profile  a 
margin  regularly  convex  from  the  beak  to  the  posterior  ex- 
tremity of  the  ventral  margin,  and  a  concave  border  from  the 
beak  to  the  anterior  mai^n,  which  is  short  and  rounded;  ven- 
rral  margin  convex  and  regularly  curved ;  posterior  margin 
obsolete. 

Our  specimens  are  casts,  and  show  no  sorf^e  markings. 
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Length,  0.92 ;  breadth,  0.67 ;  thickness,  0.38. 
Major  Hawn's  collection  from  the  Lower  Permian  Rocks, 
in  the  valley  of  the  Cotton-wood,  K.  T. 

CARDIinA(?)     SUB-ANGULATA,    SwalloW. 

SheU  oblong,  sub-oblique,  inequilateral,  sub-pentagonal, 
marked  with  strong,  irregular,  concentric  ribs  or  plications, 
slightly  convex,  flattened  towards  the  margins.  Beaks 
large,  prominent,  incurved,  inclined  forward  and  approxi- 
mate; a  profile  view  gives  a  line  slightly  convex  from 
the  beak  to  the  posterior  margin,  and  a  very  concave  line 
from  the  apex  to  the  anterior  margin ;  cardinal  border  nearly 
as  long  as  the  shell,  and  sub-rectilineal;  posterior  ventral 
margin  convex,  rounded  at  the  anterior  extremity  and  sub- 
angular  at  the  posterior ;  anterior  margin  short,  oblique,  con- 
vex, forming  a  well-defined  right  angle  with  the  cardinal  bor- 
der ;  posterior  extremitg  oblique,  sub-truncate. 

Length,  0.83 ;  greatest  breadth,  0.58 ;  thickness,  0.42. 

Major  Hawn's  collection  from  the  Lower  Permian  Rocks,  in 
the  valley  of  the  Cotton-wood,  K.  T. 

Cabdinia,  species  undetermined,  but  similar  to  C,  fascicularxs 
Buvignier,  as  given  by  Pictet^  Tra.  Pal.,  pi.  lxxix., 
fig.  7.     It  is  like  the 

Cardinia  Listebi  (?),  Sowerhy^  Min.  Con.,  p.  123,  pi.  154. 

Our  specimens  are  very  similar  to  this  fossil  from  the  Lias 
of  England ;  I  should  scarcely  think  of  separating  them  if 
they  were  from  the  same  formation.  Specimens  from  Eng- 
land and  Kansas  together  in  my  cabinet  do  not  appear  out 
of  place. 

Plkurophorus  (?)  Pkrmiantjs,  JSwallow, 

Shell  elongate,  inequilateral,  gibbous,  posterior  end  broad, 
angular  at  the  extremity,  anterior  end  short,  contracting  rap- 
idly to  the  rounded  extremity,  flattened  towards  the  anterior 
ventral  angle ;  the  cast  shows  the  impressions  of  concentric 
laminse  and  radiating  costaB  on  the  posterior  cardinal  slope, 
and  a  rounded  ridge  from  the  beaks  to  the  ventral  postenor 
angle.  JBeaJes  elevated,  inclined  forward  near  the  anterior 
extremity ;  cardinal  line  appears  oblique,  two-thirds  as  long  as 
the  shell ;  posterior  margin  very  oblique,  slightly  curved ;  ven- 
tral margin  strongly  curved  at  the  ends,  meeting  the  anterior 
and  posterior  slopes  near  the  middle  of  the  extremities. 

Length,  1.55 ;  greatest  width  near  the  posterior  extremity, 
0.87 ;  thickness,  0.75. 
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Miyor  Hawn's  collection  fi'om  the  Upper  Peimuui  Rocks, 
nenr  Sinoky-IIill  Fork,  K.  T.,  nssooiatt-d  with  MonotM  »pe- 
tuncairia,  M.  rudialis,  and  Sc/dzodus  Jiosaicus. 


I 


SCBIJtUDL'S   TKIANGULARIS,    JS^Caflote. 

8h*U  small,  eub-triangulnr,  inequilateral,  marked  with  fine, 
concentric  Btriaj.  Both  w(r«jii(ies  are  acuminate  and  rouuded 
at  the  points;  tha  anterior  a  little  broader  and  more  rounded; 
beatca  large,  prominent,  incurved,  approximate,  nearer  the  an- 
terior extremity ;  ^iM(«"it»"  cardinal  dope  rounded,  Bllghtly 
leaa  convex  than  the  anterior;  both  sharply  carinated;  «cti- 
tral  margin  arched,  curve  increasing  about  equally  at  each 
extremity. 

Length,  0.49;  width,  0.36;  thickness,  0.21. 

It  most  reaemhlcB  the  ScMotheimi,  Geinitz,  from  the 
Upper  Zechstein  of  Germany,  and  the  Permian  of  England. 


The  triattffularii  is  more  nearly  equilateral,  and  is  not  trunca- 
d  at  the  posterior  extremity,  and  is  more  elongated. 
Major  Hawn's  collection  from  the  Lower  Penuian  Rocks, 


associated  with  I'.  Cathowiianus,  Cardinia  siibangulata, 
the  waters  of  the  Cotton-wood,  K,  T. 

ScmzODus  oBscvKUs,  SoTcerbv,  Min.  Con.,  Vol.  IV.,  p.  V2,  pi. 
314. 

7ij7,  PtT.  Fos.  p.  189,  jil,  XV.,  figs. 


We  have  but  one  cist  of  this  fossil.  It  is  very  similar  to 
Sowerby's  figui-es,  and  King's  figure  No.  23  is  as  much  like  our 
epectmen  as  an  en^aving  can  well  be  made  to  the  original. 
This  fossil  is  found  m  many  localities  in  the  Pei-mian  Rocks  of 
England  and  in  the  Lower  Permian  strata  of  Kansas  with 
Monolis  If  alii. 

ScHizoDua  Rossicus,  TemcwiY,  Ge.  Rus.,  Vol,  II,  p.  309,  pi, 
XIX.,  figs.  7-8. 

ScniZODUB    KOTCKDATUS,     Klllff,     Pef.    FoS.,     p.    190,     pi.  XV., 

fig.  30. 

f?)AxiNU8  HOTPND*TP*,  JJrown,  Man.  Ge.  Soc.,  Vol.  I. 

Our  specimens  are  evidently  identical  with  the  Moaticus  of 
Vemeuil  from  the  Permian  Rocks  of  Ruasia,  and  there  is 
scarcely  a  doubt  of  its  identity  with  King's  rotvndatits  from 
the  Permian  of  Englan<l ;  but  tliere  is  more  doubt  about  Mr. 
Brown's  rotundatus,  which  he  says  is  smooth.  All  the  other 
specimens  .ire  striated,  including  those  from  Kansas. 

In  the  Upper  Permian  strata,  near  Smoky-Hill  Fork,  asso- 
ciated with  JVucuJa  Sazanains,  JBakevellia  anliqua  and  Mo- 
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notis  spduncaria.    Our  specimens  present  the  varieties  men- 
tioned by  M.  Vemeuil  as  occurring  in  Russia. 

Allorisma  lanceolata,  JSicaUoto. 

Shell  elongate,  lanceolate,  with  a  well-defined,  rounded 
ridge  from  the  beaks  to  the  ventral  posterior  angle,  marked 
with  large,  regular,  prominent,  concentric  costas,  strongly  re- 
curved toward  the  cardinal  margin;  it  is  also  ornamented 
with  nodular,  concentric,  and  radiating  striae ;  the  radiating 
striae  most  obvious  on  the  posterior  extremity ;  beaks  small, 
pointed,  recurved  forward  to,  or  beyond,  the  anterior  margin ; 
tunule  ovate,  depressed. 

Length,  1.30 ;  width,  0.67 ;  thickness,  0.42. 

Major  Hawn's  collection  from  Permian  Rocks  in  the  valley 
of  the  Cotton-wood,  K.  T. 

Allorisma  (?)  curta,  Swallow, 

Shell  short,  transverse,  sub-rectangular,  inequilateral,  gib- 
bous, broad  at  the  anterior  extremity  and  narrower  at  the  pos- 
terior; marked  with  large,  rounded,  concentric  costae  and 
small  striae,  which  are  parallel  to  the  costae,  and  more  promi- 
nent in  the  depressions  between  them ;  beaks  large,  depressed, 
approximate,  sub-terminal ;  anterior  margin  rouuded ;  limule 
short,  depressed,  extending  down  the  anterior  slope ;  cardinal 
margin  as  long  as  the  shell,  straight. 

Length,  0.97 ;  width  at  beaks,  0.64 ;  thickness,  0.66. 

This  species  resembles  the  lata ;  but  it  is  more  gibbous,  and 
the  dorsal  margin  is  not  curved  down  towards  the  posterior 
extremity. 

Major  Hawn's  collection  from  the  Permian  Rocks,  near 
Council  Grove,  K.  T. 

Allorisma  (?)  Minkbuaha,  Swallow. 

Shell  elongate,  inequilateral,  trapezoidal,  tumid,  with  a 
strong  diagonal  ridge  from  the  beak  towards  the  posterior 
ventral  angle,  where  it  becomes  obsolete ;  marked  with  irregu- 
lar longitudinal  costae  and  striae,  parallel  to  the  ventral  and 
posterior  margins,  forming  an  acute  angle  at  the  posterior  ex- 
tremity of  the  ventral  margin ;  the  costce  becoming  narrower 
and  more  crowded  and  sometimes  obsolete  as  they  approach 
the  cardinal  margin ;  posterior  extremity  wide,  tumid,  gaping, 
obliquely  truncate,  and  marked  with  fine,  nodular,  radiating 
striae,  nearly  parallel  to  the  diagonal  ridges ;  anterior  extremi- 
ty  short,  narrow,  rounded ;  beaks  large,  pointed,  strongly  in- 
curved, approximate,  nearly  terminal ;  lumde  ovate,  depressed, 
extending  down  the  anterior  slope;    escutcheon  or  suturo 
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nearly  aa  long  as  the  carding  border,  depressed,  bounded  by 
the  obtuse  ridgfs  of  the  dors.il  tuargin ;  lu/tnle  and  suture  di- 
vided by  a  Jougitudinal  elevated  ridge.,  in  the  cast;  valves 
flattened  townrde  the  ventrnl  laai^n  where  they  meet  at  an 
obtuse  angle,  rounded  and  depressed  on  the  dorsitl  border; 
posterior  margin  straight,  oblique;  PCHiro/ elongate,  arohed; 
anterior  short,  rounded ;  dorml  short,  depressed,  and  strongly 
curved  up  at  the  posteriorextremity;  external  ligament  nearly 
as  long  as  the  cardinal  border. 

Dimensions  of  a  lar^e  specimen: — Length,  2,31;  greatest 
breadth  at  the  posterior  extremity  of  the  cardinal  border, 
1.26;  greatest  thickness  near  thie  middle,  1.11;  thicknesB  at 
posterior  extremity,  1.02. 

3[i((souri  State  collection,  from  the  Middle  Coal  Moasures, 
near  Lexington ;  and  Major  Ilawn's  collection  from  the  Per- 
mian rocks,  in  the  valley  of  the  Cotton-wood,  K.  T. 

Lt&odoit  {Mijophoriaf)  obbicci-abe  (?),   Oolrlfnsti,  pi,   135, 
fig.  10,  p.  196. 

Our  sjiecimen  ia  a  cast,  and  it  agrees  in  size  and  form  with 
the  cast  figured  and  deaeribed  by  tiolilfuss  from  the  MuscheU 
kallc  of  Germany. 

From  No.  18  of  the  Triasaic  (?)  System,  IL  T. 


GASTEROPODA. 
McBCBisoHiA  (7)  Kanbabensis,  Sicanow. 

SKeR  elongated,  with  from  eight  to  nine  convex  volutjoos; 
volutions  marked  with  six  nodular,  spiral  costs. 

Length,  0.19;  diameter  of  anterior  whorl,  0.07;  spiral 
angle,  13° ;  sutural  angle,  98°. 

Collected  by  Major  Hawn,  in  the  valley  of  the  Cotton- 
wood,  K.  T. 

Mtjbchisonia  (T)  perversa.  Swallow. 

Shell  minute,  elongated,  flinistroraal,  with  from  six  to  seven 
convex  volutions  which  are  marked  with  fine,  spiral,  nodtilar 

COStffi. 

Length,  0.12;  diameter  of  anterior  whorl,  0.06;  spiral  angle, 
27";  sutural  angle  59°. 

From  the  valley  of  the  Cotton-wood,  K.  T, 
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MuBCHisoNiA    suBAKGULATA  (?),     Vemcuilj    6e.    Bus.,    p. 
340,  pi.  xxii^  fig.  6. 

Our  specimens  are  very  imperfect,  but  they  resemble  this 
more  than  any  other  species. 

From  the  Cellular  Limestone  of  the  Upper  Permian  strata, 
K.  T. 

LoxoNEMA  FASciATA,  -ffin^,  Per.  Fos.,  pi.  XVI.,  fig.  30,  p.  209. 

Lower  Permian  strata,  K.  T. 

Macbocheilus  spibatus,  McCoxfy  Brit.   Pal.  Fos.,   p.  549, 
pi.  3H.,  figs.  1-2. 

I  am  unable  to  see  any  specific  distinctions  between  our 
specimens  from  the  Lower  Permian  and  that  described  and 
figured  by  McCoy,  from  the  Carboniferous  Limestone  in 
]yorthumberland. 

CEPHALOPODA. 

Nautilus  Pebmianus,  jSwoUoio, 

SheU  of  medium  size,  discoidal ;  spire  formed  of  two  or 
three  rapidly  increasing  sub-hexagonal  volutions ;  dorsal  mar- 
gin broad,  flattened,  slightly  concave  along  the  middle  of 
some  specimens ;  sides  flattened ;  interior  lateral  slopes  con- 
vex ;  internal  margin  concave,  as  modified  by  the  succeeding 
whorl;  umbilicus  large,  showing  all  the  volutions;  septa 
convex,  sub-reniform,  curved  forward  from  the  centre  of  the 
dorsal  and  ventral  margins  to  the  lateral,  direct  on  the  lateral ; 
siphunde  large,  sub-central,  a  little  nearer  the  dorsal  margin ; 
last  chamber  large,  enlarging  rapidly  toward  the  aperture,  and 
becoming  less  angular ;  aperture  transverse,  renifonn,  slightly 
modified  by  the  succeeding  whorl.  Surface  markings  not 
seen. 

Diameter,  2.68 ;  width  of  aperture,  2.25 ;  length  of  aperture 
in  middle,  1.64. 

Major  Hawn's  collection  from  the  Permian  Rocks,  near  the 
Smoky-Hill  Fork,  K.  T. 

Nautilus  occidentalis,  StoaUow, 

/SA^C  of  medium  size,  discoidal,  tapering  gradually,  ornament- 
ed with  six  longitudinal  rows  of  nodules,  rendering  the  spire 
heptagonal ;  the  two  dorsal  rows,  separated  by  a  deep  concave 
channel,  have  each  a  large  nodule  on  every  chamber,  one  on 
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the  anterior  anfl  the  other  on  the  posterior  si ile ;  flioae  on  the 
dorso-Iateral  angles  have  one  nodule  on  everj'  alternate  eham- 
ber;  the  nodules  around  the  umbilieus  are  smaller  and  leas 
uomerous.  Septa  very  concave,  periphery  cuned  back  on  the 
dorsal  and  lateral  margins,  fanning  a  rounded  einua  in  the 
doraal  channel,  and  a  more  obtuse  curve  on  the  flat  lateral  Bur- 
I'aces ;  sipAuncle  large,  sub-ceutral ;  umbilicus  large ;  aperture 
small,  Bub-ovate. 

Our  specimens  are  imperfect  easts  of  the  last  volution,  from 
which  we  can  not  determine  the  surface  markings  or  the  num- 
ber of  volutions;  but  it  may  be  easily  ideutihed  by  the  ar- 
rangement  of  the  nodules  and  septa. 

Maj.  Hawu'e  collection  from  the  valley  of  the  Cotton-wood, 
where  it  was  associated  with  Monotia  JZilH  and  pKCten 
Clea  edandicus . 

ObTHOCERAS  IilCKAPOOKN9K,  Sicalloto. 

SheJl  elongate,  conical,  taneiing  gradually,  sub-eylindrical, 
aUghtly  flattened  on  the  side  next  to  the  giphunele;  »epta 
convex,  distant  less  than  one-tltird  their  smallest  diameter; 
periphery  sab-elliptical  and  slightly  curved  in  the  direction  of 
the  major  axis;  eiphuncle  small,  eccentric,  one-third  of  the 
diameter  from  the  flattened  side.     Surface  markings  not  seen. 

Maj.  Ilawn's  collection  from  the  Upper  Permian  Rocks, 
near  Smi.ky-Hill  Fork. 

CtBTOCEBAS  D0E3AT1JM,   Svialltm. 

Shell  short,  ventricose,  conical,  tapering  rapidly  toward  the 
posterior  extremity,  strongly  cur^-ed,  depressed  on  the  dorsal 
and  ventral  surfaces ;  last  chamber  large ;  aperture  elliptical, 
dilated,  somewhat  irregular  and  corrugated  on  the  inner  mar- 
^n;  siphuncle  cylindrieal,  touching  the  dorsal  margin;  sepia 
convex,  elliptical,  oblique,  distant  on  the  dorsal  margin  less 
than  one-third  of  the  least  diameter,  approximate  on  the  inner 
mat^n,  peripliery  slightly  sinuous,  curved  forward  from  the 
back  to  the  sides  and  back  on  the  sides.  Surface  markings 
not  seen. 

Major  axis  of  the  last  septum,  1,26 ;  minor  axis,  1.01 ;  dis- 
tance between  the  last  and  penultimate  septum  on  the  outer 
margin,  0.31. 

From  the  Permian  Rocks  of  Kansas,  near  Smoky-Hill  Fork, 
associated  with  Nautilus  Pemiianua  and  Spirorbis  orbicu- 
lostoma. 
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Descriptions  of  New  Fossils  from  the   Coal  Measures  of 

Missouri  and  Kansas. 

BY  B.  F.  SHUMARD  AND  G.   C.  SWALLOW. 

Nautilus  Missouribnsis,  SwaUow. 

Shell  small,  gibbous,  smooth,  somewhat  flattened  on  the 
dorsal  margin;  aperture  reniform,  transverse,  slightly  modi- 
fied by  the  preceding  whorl ;  septa  sparingly  concave,  margin 
curved  a  little  forward  towards  the  inner  border  of  the  shell; 
siphuncle  sub-central,  a  little  nearer  the  ventral  margin; 
umbilicus  deep,  partially  closed. 

Diameter,  0.65  ;*  thickness  of  last  whorl,  0.54 ;  diameter  of 
last  whorl,  0.38. 

State  collection,  from  the  Hydraulic  Limestone,  near  the 
base  ot  the  Coal  Measures  in  Boone  County,  where  it  is  asso- 
ciated with  Productus  sjylendejis^  P,  Wahashensis^  Chonetes 
mesolobaj  Spirifer  cameratus^  JS,  lineatus  ami  Ndticopsis 
Pricei. 

Nautilus  planovolvis,  Shumard. 

Shell  discoid,  composed  of  about  three  gradually  enlarging 
volutions,  which  are  very  slightly  embracing;  umbilicus  very 
wide  and  moderately  deep;  sides  flattened,  declining  very 
gently  from  umbilicus  to  dorsum,  which  is  flat  or  verj-  slightly 
convex;  angle  of  junction  between  the  sides  and  dorsum 
rounded,  as  is  also  the  inner  edge  of  the  volutions;  septa 
numerous,  curbing  rather  strongly  backwards  on  the  sides 
and  dorsum;  aperture  sub-quadrate;  surface  markings  not 
shown  in  any  of  the  specimens  in  the  collection. 

This  species  is  nearly  related  to  Nautilus  trochlea  (McCoy), 
from  which  it  is  readily  distinguished  by  its  much  narrow^er 
volutions. 

Uimensions. — Length,  2.26;  diameter  of  volution  near 
aperture,  1  inch. 

Upper  Coal  Measures,  Missouri  River,  near  Belleville,  Ne- 
braska Territorv. 

Collected  by  Prof.  Swallow. 

Nautilus  nodoso-dorsatus,  Shumard. 
Of  this  species  we  possess  merely  fragments  of  the  last  vo- 

*  The  measurements  in  this  paper  arc  in  inches. 
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Intion,  which  permit  us  to  I'eoognize  only  the  fiiltowiiit;  char- 
actcm  Depressed  dJscoidal;  umbilicua  wide,  allow-ingali  the 
volutioDB  to  be  seen;  septa  rather  thin,  numeroiH,  sinuatu 
on  the  sides  and  gently  arched  bacWards  on  the  dorHum; 
Ndes  flattened,  rounded  at  the  inner  edge  and  obtnsely  8ub- 
angnlnted  on  the  dorsal  edge;  dorsum  moderately  convex, 
marked  with  three  ranges  of  tolerably  prominent  nodules, 
one  of  the  ranges  being  central,  the  others  situated  on  the 
exterior  edges. 

GeoL  Pos.  QTid  Loc. — Upper  Coal  Measure!),  Valley  of  Ver- 
digris and  Kansas  Rivers,  near  Fottawattiimie  Reser^-ntiou. 
Collected  by  Maj.  F.  Havn. 

GoNiATiTss  poLiTUB,  Shumord. 

Shell  small,  extremely  thin,  discoid,  much  compressed,  pol- 
ished; volutions  embracing,  the  last  one  only  vidlile;  umbtli- 
cua  veiy  small;  dorsum  strongly  rounded,  smooth;  sides 
gently  and  evenly  convex,  most  prominent  about  the  middle; 
aperture  elongated,  its  margin  very  strongly  sinuate  on  the  sides 
and  concave  in  front ;  snrtace  marked  with  very  obscure,  sti-ong- 
ly  waved,  transverse  folds  and  minute  striie  of  growth,  which 
are  crossed  by  extremely  tine,  revoh-ing,  closely  arranged 
Stris.  The  tobation  of  the  chambers  is,  not  visible  on  any  of 
the  spemnens  before  us. 

Dimensions. — Length,  .30 ;  height,  .21^  thickness,  .09;  di- 
ameter of  last  volution  at  aperture,  .14. 

Gtol.  Poa.  and  £iOC. — ^I'his  little  species  occurs  rather 
abundantly  in  the  dark  septaria  of  the  Middle  Coal  Measures 
at  Lexington,  Missouri. 

Collected  by  Prof.  Swallow. 

GoHiATiTKS  PARVUS,  Shumard. 

Shell  SQall,  discoid,  moderately  compressed ;  volutions  em- 
bracing, the  inner  ones  entirely  hidden  by  the  last;  umbilicns 
very  small,  circular;  dorsum  strongly  arched;  sides  gently 
convex;  apertiire  longer  than  wide,  mai^ns  sinuate;  surface 
marked  with  a  few,  obscure,  transverse  folds,  which  are  most 
distinct  towards  the  aperture.  Other  surface  markings  and 
lobation  of  the  chambers  not  visible  in  the  specimen  under 
examination. 

This  shell  resembles  the  preceding  species,  but  is  not  so 
ranch  compressed. 

IHmenaions. — Length,  .33;  height,  .23;  thickness,  .13 ;  di- 
ameter of  volution  at  aperture,  .13. 

6eol.  Poa.  and  Loc. — Upper  Coal  Measures,  Willow  Spring, 
on  Santa  F6  road. 

Collected  by  Maj.  F.  Hawn. 
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GoNiATiTKS  MINIMUS,  Shumard. 

JSheH  very  small,  discoid  or  sub-globose,  thickness  equal  to 
about  three-fourtlis  of  the  length ;  volutions  embracing,  only 
the  last  one  visible ;  umbilicus  very  minute ;  dorsum  and  sides 
strongly  rounded;  aperture  semi-elliptical,  its  length  and  width 
nearly  equal.  The  surface  to  the  naked  eye  appears  perfectly 
smooth,  but  when  strongly  magnified  it  is  found  to  be  thickly 
covered  vriih  extremely  fine,  transverse  and  revolving  striae, 
and  near  the  umbilicus  a  few  obscure  folds. 

This  is  the  smallest  species  of  Goniatites  hitherto  found  in 
American  strata.  In  young  specimens  the  form  is  quite 
globose. 

Dimensions. — ^Length,  .12;  thickness,  09. 

Qeol.  JPos.  and  Loc, — ^IVIissouri  State  Collection  obtained 
by  Prof.  Swallow  from  the  Middle  Coal  Measures  on  the 
shores  of  the  Missouri  river  above  Dover's  Landing.  It  oc- 
curs quite  abundantly  in  dark  septaria,  associated  with  Q, 
planorhiformis^  O.polituSy  Cardiomorpha  Missouriana  and 
Productus  Boonensis, 

Collected  by  Prof.  Swallow. 

Obtuoceras  aculbatum.  Swallow, 

Shell  elongate-conical,  particularly  from  the  last  septum  to 
the  aperture,  tapering  very  gradually,  flattened  on  the  side 
most  distant  from  the  siphuncle ;  septa  subelliptical,  convex, 
distant  from  one-fifth  to  one-fourth  of  their  diameter;  siphun^ 
cle  eccentric,  small  at  the  septa,  enlarged  in  the  chambers,  as 
if  made  up  of  a  succession  of  small  hollow  spheres,  one  occu- 
pying each  chamber  with  a  diameter  equal  to  the  distance 
between  the  septa;  surface  markings  not  seen. 

Our  shell  resembles  the  0.  laterale  of  Phillips,  as  described 
by  M.  D'Koninck  {An,  Fos,  p,  508) ;  it  is  however  not  fusiform 
towards  the  aperture,  but  rather  more  conical  than  in  the  other 
part,  and  the  last  chamber  is  not  so  large. 

Maj.  Hawn's  collection  from  the  Upper  Coal  Measures  in 
the  valley  of  the  Kansas,  K.  T. 

Obthocbbas  monilifobmb,  Swallow, 

Shell  cylindrical,  elongate,  tapering  gradually  and  some- 
what irregularly,  straight  or  curved,  marked  with  broad,  round- 
ed annulations,  which  are  separated  by  deep  angular  channels, 
the  bottoms  of  which  correspond  with  the  periphery  of  the 
septa ;  the  outer  shell  formed  of  several  concentric  laminae ; 
8ept<i  convex,  distant  one-fourth  to  one-third  of  their  diameter, 
periphery  of  chambers  convex;  siphuncle  large  cylindrical, 
central,  somewhat  irregular  in  its  development.    Surface  mark- 
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inga  not  Hcen,     The  general  appearance  of  this  sliel!  is  verj- 
tnnch  like  Ihe  rattles  of  the  rattle-siiiike. 

Maj.  Hawn'fl  collection  from  the  Coal  Measures  in  the  val- 
ley of  the  Verdigris,  K.  T. 

ORTIlOCEnAS  OCCIDENTALS,  JSteoSoK. 


Shell  slightly  conical,  flattened  on  the  side  next  the  siph- 
anolc;  septa  conri^x,  distant  one-nixth  to  one-fifth  their  diam- 
eter, perijihery  elliptiaii],  curved  in  the  direction  of  the 
major  axis;  iiphunae  small,  siib-elliutical,  occentric,  less  than 
oae-tbird  of  the  diameter  fivim  the  oatlened  side  of  the  shell. 
Sm-faee  markings  not  seen. 

Maj.  Hawn's  collection  from  Clifton  Park,  near  the  junction 
ot  tlie  Coal  Measures  and  the  Permian  Strata,  K.  T. 


MACKOCHEiLna  M1SSOURIBX8I8,  Swallow. 

SkeU  oblong  ovate ;  ^Are  elongate,  diminishing  gradnally, 
■with  six  or  more  convex  volutions ;  aperture  wide,  ovate, 
about  half  the  length  of  the  shell;  body  whorl  short  andlai^e. 
Jn  t/ie  cai(t  the  suture  is  impressed,  the  volutions  angular, 
forming  a  spiral  jilane  perpendicular  to  the  axis  on  their  pos- 
terior margins,  which  become  much  broiMler  on  tlie  body 
whorl. 

Length  of  shell.  I.T5;  thicknesa  of  body  whorl,  0.98 ;  spiral 
angle,  45°;  suturul  angle,  Sl°, 

Missouri  State  Collection,  from  the  Lower  Coal  Measures  in 
Howard  county. 

Macrochbh-uh  KAHSiSBsaia,  Saallow. 

Shell  obfong-ovate ;  npire  tapiering  gradually,  with  five  or 
more  regular  convex  vojutionsj  miture  impressed,  ascending 
somewhat  rapidly ;  aperture  ovate,  anterior  end  rounded,  pos- 
terior acute,  about  half  the  length  of  the  shell ;  otUer  lip  reg- 
ularly arched. 

Lengthof  shell,  1.45;  thickness  of  body  whorl,  0.66;  length 
of  aperture,  0.72;  width  of  aperture,  0.4.5;  spiral  angle,  43°; 
fiutnml  angle  85°. 

This  species  resembles  the  M.  ncutits,  Sow.  The  spire  is 
longer,  the  spiral  angle  less,  the  sutural  angle  greater,  the  vo- 
lutions fewer  and  loss  convex,  and  tlie  aperture  more  elon- 
Mted.  In  general  appearance  it  more  nearly  resembles  the 
J*aludina  inteyra  of  Say. 

Otir  specimens  are  from  the  Upper  Coal  Measures  of  Mis- 
souri and  Kansas.  I  am  indebted  to  Maj.  Hawu  lor  a  fine 
specimen  from  Willow  Springs,  K.  T. 
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Macrochbilus  pondebosus,  Swallow.  f 

S/ieU  thick,  elliptical,  ovate ;  spire  Bhort,  tapering  rapidly; 
volutiofia  five  to  seven,  convex,  imbricate ;  stUure  slightly  im- 
pressed ;  aperture  oblong  ovate,  more  than  half  the  length  of 
the  shell ;  columella  strongly  plicated  and  thickened  at  the 
anterior  extremity ;  outer  lip  acute,  much  arched ;  body  whorl 
very  large,  twice  as  long  as  the  spire,  marked  with  very  small 
obscure,  transverse  striae. 

Spiral  angle,  72* ;  sutural  angle,  65**  to  70** ;  length  of  shell, 
1.25 ;  length  of  spire,  0.45 ;  length  of  body  whorl,  0.90 ;  length 
of  aperture,  0.80 ;  breadth  of  body  whorl,  0.85 ;  length  be- 
tween the  last  and  penultimate  sutures  on  the  side  opposite 
to  the  aperture,  0.19. 

This  shell  resembles  the  JBticcinum  imbricatum  of  Sower- 
by  (Min.  Con.,  Vol.  II.,  pi.  566,  fig.  2) ;  Macrocheilus  imbri- 
catus  of  Phillips  (Pal.  Fos.,  pi.  39,  fig.  194) ;  but  our  shell  is 
not  so  much  elongated ;  its  spire  is  shorter,  spiral  angle  greater, 
and  the  markings  are  more  obscure.  It  also  differs  from  the 
M.  JSpiratuSy  McCoy,  (PaL  Fos.)  in  having  no  concave  space 
below  the  suture. 

Maj.  Hawn's  collection  from  the  Upper  Coal  Measures  in 
the  valley  of  the  Verdigris,  K.  T. 

Turbo  obesus,  Shumard, 

Shell  rotundate-ovate ;  spiral  angle,  96** ;  spire  depressed ; 
volutions  rapidly  enlarging,  evenly  rounded,  the  last  one  in- 
flated; aperture  elongate-ovate;  surface  marked  with  equi- 
distant revolving  sub-nodulose  rounded  strise,  of  which  there 
are  from  seventeen  to  twenty  on  the  body  volution  and  which 
are  preserved  on  the  cast. 

Dimensions, — ^Length,  .64 ;  width,  .54 ;  length  of  aperture, 
.44;  width  of  same,  .35. 

Oeol.  JPos.  and  Loc. — Upper  Coal  Measures,  near  Iowa 
Point,  Nebraska  Territory. 

Collected  by  Prof.  Swallow. 

Naticopsis  (Nerita)  Pricei,  Shumard. 

Shell  ovate,  oblique,  longer  than  wide ;  spire  very  much  de- 
pressed, obtusely  rounded  at  apex ;  volutions  two  and  a  half 
or  three,  convex,  the  last  one  very  large,  regularly  and  rather 
strongly  ventricose  in  young  specimens,  but  as  the  shell  ad- 
vances in  age  its  upper  portion  becomes  gradually  flattened 
and  sometimes  strongly  channelled  towards  the  aperture,  and 
at  the  same  time  it  becomes  more  or  less  shouldered  just  be- 
neath the  suture ;  below  the  flattened  portion  it  is  still  evenly 
rounded  to  the  base ;  suture  indistinct  at  the  apex,  but  grad- 


r-^fikBilt^^WSiA.        203 

uaily  becoming  more  deeply  imprcsBod  as  it  approaclits  the 
apcrlurt';  aperture  large,  rotiindalo-quadi'ate,  iW  height  usu- 
ally a  little  greater  than  the  width,  very  oblique  to  the  axia 
o{  the  shell,  contracted  below  near  the  oohuuella;  lip  sharp, 
etrongthened  aborc  at  its  Juncture  with  the  oolumollahy  the 
callosity  of  the  latter;  columellar  lip  thick,  cotirave,  callous, 
smooth;  aurface  marked  with  numerous  very  fine  lines  of 
growth,  and  on  the  ujipcr  jiart  of  the  volutions  with  ratlier 
Strong  plicistria),  which  curve  oblicjiiely  forwards  to  the  sn- 
tores.  In  some  specimens  the  original  coloiing  matter  is  still 
preserved,  and  the  fossil  presents  a  delicate  vermilion  hue. 

JHmeiiBiona, — Spiral  angle  from  120°  to  180°;  len^h  from 
apex  to  base  of  an  average  specimen,  .85 ;  grealost  width,  .82 ; 
height  of  aperture,  ,50;  width  of  sanie  45°. 

Oeol.  Po8.  and  Loc. — Missouri  State  collection.  Upper  Coal 
Measures,  at  a  number  of  localities  along  the  Missouri  Giver 
and  Hinkston  Creek,  Boone  County.  Maj.  Hawn  found  it  at 
various  points  in  the  valleys  of  Cotton-wood  Greek  and  Ver- 
digris River,  K.  T. 

We  are  pleased  to  be  able  to  dedicate  this  beautiful  species 
to  R,  B.  Price,  Est].,  of  the  Missouri  Geol.  Survey,  to  whose 
labors  the  State  collection  is  indebted  for  a  number  of  its 
most  intereetiug  foesils. 

MtTBcmsoinA  hiniua,  Swallow. 

Shtll  minute, turrctcd.elougatG  ;  vohitions eight  to  ten,  very 
convex,  marked  with  from  six  to  eight  very  prominent  revolv- 
ing striie;  3viure  deeply  impressed;  aperture  oblique,  semi- 
orbicular,  anterior  mai'gin  contracted  near  the  columella. 

Length  variable  fi-om  0.65  to  0.20 ;  diameter  of  the  last 
whorl,  0.02  to  0.08 ;  spiral  angle,  25° ;  sutural  angle,  89°. 

The  M  ilrialula,  D'Koninck  (An.  Fos.  p.  415,  pi.  40,  fig.  7) 
is  very  nearly  allied  to  this  species ;  but  the  minima  is  not  so 
large,  has  a  less  number  of  whorls  and  a  much  less  spiral  angle. 

This  minute  fossil  was  first  obtained  in  the  Middle  Coal 
Measures  at  Lexington,  Mo^  associated  with  Bellerophon  Metk- 
iaiMs.  Chonetet  meaoloba,  C.  Flemingii,  Prod,  mvricatvs,  etc. 
Maj.  Hawn  collected  it  on  Turkey  Creek,  K.  T. 

Plsubotouaria  bikistborsa,  Swallow. 

Shell  small,  turreted,  elongate,  polished,  often  sinistral,  with 
from  four  to  five  very  convex  volutions ;  marked  on  the  cen- 
tral and  anterior  sides  with  about  five  distinct  revolving  striie ; 
striiB  very  indistinct  or  entirely  obsolete  on  the  posterior 
slope;  guiuredeepl)^  depressed;  (ij>er(ure  orbicular. 

Length,  0.26 ;  thickness  of  last  whorl,  0.14 ;  spiral  angle, 
35*;  sutural  angle,  95°. 
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Bellerophon  Mebkianus,  Swallow, 

Shell  small,  gibbons,  broadly  rounded  on  the  dorsal  margin, 
carinated  near  the  aperture,  ornamented  with  fine,  crowded, 
longitudinal  striaB  and  very  minute  transverse  lines ;  aperture 
very  much  expanded,  reniform,  transverse,  much  modified  by 
the  preceding  whorl ;  lip  thickened  and  reflected  over  the 
umbilicus,  with  a  linear  callosity  extending  back  from  the 
points  of  junction  on  to  the  adjacent  whorl ;  volutions  con- 
cealed ;  umbilicus  shallow,  distinctly  modified  by  the  thick 
reflexed  lip. 

Diameter,  0.77 ;  width  of  aperture,  0.60 ;  length  of  aper- 
ture, 0.35. 

This  beautiful  little  shell  resembles  the  B,  perlatus  of  Con- 
rad, (Jour.  Acad.  N.  S.  PhiL,  Vol.  VIII.,  p.  270,)  but  his  speci- 
men has  no  transveree  striae,  and  ours  is  carinated  only  near 
the  aperture.  It  is  also  similar  to  B.  Witryanut^  D'Koninck 
(An.  Fos.,  pi.  28,  ^g.  9,  p.  341) ;  but  the  latter  is  easily  dis- 
tinguished by  its  very  large  umbilicus.  B,  decussaius,  Flem- 
ing, (Phil.  Ge.  York.,  Vol.  II.,  p.  231,  pi.  17,  %.  13,)  may  be 
identified  by  the  greater  dej^th  of  the  umbilicus  and  its  well 
defined  carina. 

Missouri  State  collection  from  the  Middle  Coal  Measures 
near  Lexington ;  also  by  Mr.  Price  in  the  Lower  Coal  Meas- 
ures in  Howard  County. 

Bellerophon  tricarinatus,  Shumard. 

Skdl  rather  large,  elongated,  expanding  rather  gradually 
firom  beak  to  front ;  aperture  elongate,  sub-pentagonal ;  dorsum 
marked  with  three  carinae,  which  are  rather  strong  towards 
the  front  and  become  obsolete  posteriorly ;  central  one  most 
prominent,  roimded ;  lateral  ones  broadest  and  sub-angular ; 
sides  descending  obliquely  from  the  carina?  to  the  base,  flat- 
tened or  slightly  concave  before  and  rounded  posteriorly. 

The  specimen  from  which  the  description  has  been  drawn 
is  deprived  of  the  test  and  no  surface  markings  are  preserved. 

Geol,  Pos.  and  hoc,  —Upper  Coal  Measures,  K.  T. 

Collected  by  Maj.  Hawn. 

Bellerophon  Kansasbnsis,  Shumard. 

Shell  of  small  size,  sub-globose,  very  rapidly  expanding  at 
the  front ;  aperture  very  transverse,  short,  reniform,  the  sides 
becoming  much  thickened,  extended  and  gently  recurved 
posteriorly,  where  the  volution  is  covered  by  a  smooth  and 
thick  callosity;  umbilicus  small,  round,  sometimes  ])artially 
hidden  by  the  thickening  of  the  lip ;  surface  ornamented  with 
from  twenty-two  to  twenty-four  transverse,  rounded  ribs, 
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which  are  geutly  arthed  fonvanls  on  either  side  of  tlie  dorsal 
wnua  and  btcome  nearly  obsolete  befure  reaching  the  umbili- 
cus; these  are  decussated  on  each,  side  of  the  sinim  by  from 
ten  to  twelve  revoh-ing  thread-like  Unee,  distinct  on  the  dor< 
sum,  bnt  becoming  indistinct  towards  the  luabiUcna ;  at  the 
points  of  interaection  of  the  transverse  and  revolving  lines 
there  is  a  tliicltening  which  g^ves  to  the  surface  a  very  beaii- 
tU'al  sul>-cranulose  appearance;  dortal  band  narrow,  rather 
strongly  depreased  anteriorly,  becoming  shailow'posteriorly, 
bounded  on  either  siJo  by  a  tliread-like  line,  and  marked  by 
the  transverse  flirrows,  which  are  arched  backwards. 

DimeniioM. — Length,  .44 ;  heigtt,  ,32 ;  width  of  aperture, 
,40 ;  length  of  same,  about  .19, 

There  is  in  the  collection  a  specimen  which  is  double  the 
size  of  that  from  which  the  above  proportions  were  taken. 

Geol.  Pos.  and  Loc. — ^This  is  one  of  the  most  beautitiil  spe- 
cies of  our  Western  Coal  Measures.  It  waa  obtained  by  Maj. 
Hawn  from  the  valley  of  Verdigris  Itiver,  K.  T. 

Cap  PLUS  PABVtrs,  Swallote. 

Shtll  small,  oblique,  obsoletely  cnrina^sd  on  the  left  anterior 
and  right  posterior' slopes;  sub-erect, f elongate,  conic;  apex 
obliquely  recurved,  acute,  prominent;  apttturt  sub-regular, 
rotnndato-ovate,  sinuate  on  the  anterior  and  posterior  margins ; 
surface  ornamented  with  finei  irregular,  undulating,  concentric 
strife,  cun'ed  towards  the  apex  on  the  anterior  and  posterior 
slopes,  very  regular  and  direct  near  the  apex. 

Length  from  apex  to  anterior  margin,  0.30 ;  hdght,  0.23 ; 
transverse  diameter  of  aperture,  0.09. 

Maj.  Hawn's  collection  from  the  Coal  Measares  in  the  val- 
ley of  the  Verdigris,  K.  T. 

CaPULOS  TBIPLICATU8,  SwaUoV. 

Shdl  very  oblique,  depressed,  elongate-conic ;  aftx  scarcely 
incurved,  blunt;  aper'ur«  elongate,  irregularly  ovate,  sinuate 
on  the  anterior  margin ;  anierior  slope  occupied  by  three  broad, 
depressed  plications.  Surface  markings  not  seen,  as  our  speci- 
men is  a  cast  only. 

Length,  l.Od ;  height,  0.25 ;  width  oi  aperture,  0.69 ;  length 
of  aperture,  0.92. 

m!^.  Hawn's  collection  from  Coal  Measui«8  near  Bnll  Creek, 
Santa  F£  Road,  K.  T. 

CyFBICABDIA  FLICATUI.A,  SojlJioW. 

iSKeU  transverse,  ^bbons,  inequilateral,  sub-rbomboidal, 
strongly  marked  with  prominent  concentric  laminie,  whiob 
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rise  abruptly  from  the  smooth,  even  surface  of  the  shell,  leav- 
ing the  space  between  them  flat  and  smooth ;  beaks  prominent, 
8UD*anterior  recurved,  inclining  forward,  distant ;  lunvJe  deep, 
elongate-cordate ;  lips  of  escutcheon  very  prominent ;  margins 
arcuate,  posterior  sub-angular. 

Dimensions  of  a  large  svecimen, — Length,  0.77 ;  height  from 
beak  to  opposite  margin,  0.64 ;  thickness,  0.44.  Dimensions  of 
small  specimen — ^length,  0.37 ;  height,  0.29 ;  thickness,  0.20. 

Our  fossil  IS  very  similar  to  Venus  paraHela^  Phil.  (Ge.  York. 
pi.  v.,  flg.  8),  but  his  description  says  the  shell  is  ^  delicately 
nirrowed.'*  D'Koninck's  Cypricardia  parallela  (Anim.  Fos., 
pL  iii.,  fig.  15)  referred  to  Phillips  species  doubtfully,  also  dif- 
fers in  the  markings.    His  is  *<  tenuissime  striata.** 

Collected  by  Mai.  Hawn  in  K.  T.,  No.  98  of  his  general 
section.  Missouri  State  collection  from  Lower  Co^  Meas- 
ures, Howard  County,  and  Middle  Coal  Measures,  Platte 
County. 

Isocabdia(?)  citbta,  Shumard. 

Shell  small,  sub-quadrate,  gibbous,  length  and  height  about 
equal ;  cardinal  margit^  short,  gently  rounded ;  posterior  border 
obliquelv  subtruncate,  gently  rounded  and  forming  an  obtuse 
angle  with  the  palleal  border,  which  is  slightly  arcuate ;  buc- 
caT margin  descending  with  a  strong  curve  to  the  base ;  um- 
bones  convex,  gibbous,  greatest  gibbosity  between  the  middle 
of  the  valves  and  the  beaks ;  beaks  elevated  above  the  cardi- 
nal line,  strongly  incurved,  situated  about  one-third  the  length 
of  the  shell  from  the  anterior  extremity. 

The  specimens  in  the  collection  are  all  destitute  of  the  test. 
The  mould  exhibits  obscure  concentric  folds  running  parallel 
with  the  borders. 

Dimensions. — ^Height,  .44;  length,  .46;  thickness,  .30 ;  api- 
cial  angle,  about  85^. 

Geol.  Pos.  and  hoc. — Coal  Measures,  Charbonniere,  St.  Louis 
County,  Missouri.    Missouri  State  collection. 

CABDiirH(?)  Lbxingtokensis,  Swallow. 

Shell  small,  polished,  ovate,  oblique,  inequilateral ;  anterior 
and  ventral  marpns  forming  a  verv  nerfect  semicircle ;  poste* 
rior  slope  but  slightly  arched,  markea  with  irregular,  unequal, 
concentric  rug»,  ana  fine  strias  and  fine  radiating  costaa,  which 
are  more  prominent  near  the  anterior  slope,  where  the  shell  is 
most  gibbous ;  beaks  small,  nearlv  terminal,  slightly  incurved ; 
posterior  slope  longitudinally  stnate,  strifid  slightly  diverging 
from  the  center. 

Length,  0.36 ;  breadth  from  beak  to  ventral  margin,  0.82 ; 
thickness,  0^2. 
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POTERIOCKINUS   KUGOSUS,   Shumard. 

The  calyx  of  this  beautiful  Poteriocriiiiifl  is  depressed,  sub- 
henusphencal  and  its  uD<ler  surface  broadly  excavatod.  The 
surfaee  is  genemlly  thickly  stadded  with  short  ruga),  strong 
and  irregularly  disposed,  but  sometimes  with  granulai. 

The  base  is  rather  small,  pentngonol,  concave,  and  profonnd- 
ly  excavated  in  the  middle.  The  pieces  are  rhombic,  recurved, 
and  tlieir  lateral  edges  much  the  longest.  The  columnar  faeet 
is  circular,  occupies  about  one-half  the  diameter  of  the  base, 
and  is  situated  at  the  bottom  of  a  deep  excavation.  The 
central  perforation  is  small  and  pentalobate.  In  the  interior 
of  the  calyx  the  base  forms  a  strong  mummillan'  swelling. 

The  ivb-radial  pieces  are  rather  thick,  longitu-linally  recurv- 
ed, and  slightly  wider  than  long.  Four  of  them  are  pentago- 
nal, with  basal  and  infero-laterol  edges  about  eqnal,  and  supe- 
rior  edges  very  slightly  arched.  The  fifth  piece  is  hexagonal 
and  its  superior  edge  very  short. 

The  1st  radial  pkcet  are  very  thick,  transverse ;  inferior 
edges  very  slightly  concave,  and  more  than  double  the  length 
of  the  lateral  edges.  The  superior  edge  is  nearly  straight, 
bevelled  outwards,  the  articular  fecet  well  developed,  and 
marked  similar  to  that  of  the  preceding  species,  though  it  is 
much  narrower. 

^  Radial  pieces. — There  is  in  the  Missouri  collection  a  sin- 
gle 2d  radial  jiiece  from  Putnam  County,  which  apparently 
^pertains  to  this  species.  It  is  short,  very  thick,  pentagonal 
and  an  axillary  piece.  The  articular  facets  are  broad,  strongly 
marked,  and  their  edges  strongly  crenaht&i. 

Anal  pieets. — The  principal  anal  piece  only  remains  attached 
to  the  calyx.  It  is  very  small,  elongate-pentagonal,  and 
wedged  in  between  the  lateral  edges  of  two  of  the  Ist  radi- 
als,  projecting  above  the  plane  of  their  superior  edges. 

Dimeiuioiu. — Heightof  calyx,  .32;  diameter,  .92 ;  diameter 
of  base,  .25;  height  of  sub-radials,  .19;  height  of  Istradials, 
.28. 

Geol.  Pos.  and  Loe. — -This  elegant  Poteriocrinus  was  found 
by  Prof.  Swallow  in  the  Coal  Measures  of  the  bluffs  of  the 
Missouri  River,  and  in  the  same  geological  position  in  Put- 
nam County  near  Black-Bird  Creek.  It  appertains  to  the 
same  group  of  the  genus  Poleriocriniu  as  the  preceding  spe- 


Arch^ocidaris  ACiTLEATtis,  Shumard. 

Of  this  handsome  species  of  Archseooidaris,  we  have,  merely, 
specimens  of  the  interambulacral  plates  and  some  of  the 
primary  spines. 

The  inlerambalacTol  plates  are  thin,  irregularly  hex^onal. 
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which,  however,  never  attains  the  extraordinary  thickness  of 
the  American  shell,  nor  do  we  find  in  our  specimens  the  "ir- 
regular interruption  and  undulation  of  the  concentric  wrinkles 
in  front  of  the  middle"  mentioned  by  McCoy  (British  Palaeo- 
coic  Fossils  in  Mus.  Univ.  Camb.,  p.  608). 

Dimensions. — ^A  very  gibbous  variety  gives  the  following 
proportions:  Length,  2.08;  height,  1.33;  thickness,  1.21.  A 
compressed  variety  gives:  Length,  1.84;  height,  1.04;  thick- 
ness, .78. 

Geol.  Pos,  and  hoc. — This  fine  species  is  from  the  Upper 
Coal  Measures  of  the  valley  of  Verdigris  River,  K.  T. 

Collected  by  Maj.  F,  Hawn. 

Leptodoiius  Topbkasnsis,  Shutnard, 

Shell  ovate,  sub-quadrate,  len^h  less  than  double  the  height; 
anterior  margin  descending  obhquely  from  the  beaks,  strongly 
rounded  below ;  ancU  margin  oblique,  subtruncate;  palleal  mar- 
gin gently  arcuate ;  cardinal  edge  straight,  bordered  with  a 
slightly  prominent  carina ;  umbones  moderately  gibbous,  ob- 
tusely subangulated  posteriorly,  stronely  rounded  in  front, 
most  gibbous  a  short  distance  below  the  beaks,  a  slight  de- 
pression anteriorly  extending  obliquely  from  beak  to  base ; 
posterior  slope  compressed,  smooth,  separated  from  the  promi- 
nent portion  of  the  valves  by  a  distinct  but  shallow  linear 
sinus ;  beaks  large,  incurved,  considerably  elevated  above  the 
cardinal  edge,  sub-angulated  beiore  and  behind,  located  near 
the  front ;  surface  marked  with  irregular,  rounded,  concentric 
folds,  which  are  gently  waved  at  the  slight  anterior  depression 
and  become  obsolete  on  the  anterior  slope,  posteriorly  they 
die  out  before  reaching  the  linear  sinus  at  the  inner  edge  of 
the  umbonial  slope. 

This  shell  resembles  in  some  respects  Cyprieardia  occiden- 
talis  (Hall),  but  the  outline  is  quite  difTerent. 

Dimensions, — ^Length,  1.40 ;  height,  .80 ;  thickness,  .61. 

GeoL  Pos.  and  Loe. — ^Missouri  State  collection.  Occurs  in 
the  Coal  Measures  of  the  bluffit  of  Missouri  River,  a  shprt 
distance  below  the  mouth  of  Kansas  River. 

SOLBICYA  (?)    BBCUBVATA,    SwalloW* 

Shell  corneous,  thick,  elongate,  inequilateral,  gibbous ;  beaks 
large  rounded,  depressed,  approximate ;  anterior  extremity  nar- 
row rounded,  one-third  the  len^h  of  the  shell;  posterior  extremi- 
ty wide,  obliquely  truncate,  gaping;  cardinal  border  long,  curved 
up  at  the  posterior  extremity ;  ventral  margin  regularly  curved 
from  the  anterior  extremity  to  the  ventral  posterior  angle ; 
posterior  margin  long,  oblique,  slightly  convex ;  valves  convex, 
nattened  towards  the  ventral  margin,  where  they  meet  at  an 
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acute  angle ;  Ivnvle  depressed,  extending  down  the  anterior 
slope,  ehowing  the  rcmdns  of  ao  externariigameDt ;  acuirheon 
depressed,  sustaining  an  elevated,  transversely  rugose  liga- 
ment ;  surface  markings  not  very  distinct  in  our  specimenB, 
but  aufficiently  so  to  indicate  irregular,  aub- imbricating  lam- 
iaaa  and  fine  strise  parallel  to  the  anterior,  ventral  and  poste- 
rior mai^ns. 

Length,  2.18;  greatest  width  near  the  posterior  extremity, 
1,16;  greatest  thickness  a  little  back  of  the  beaks,  0.85. 

Maj.  Hawn's  collection,  from  near  the  junction  of  the  Coal 
MeasureB  and  Permian  Kocks  in  Clifton  Park,  K.  T. 

Abca  c  us  fid  at  a,  Swallow. 

Shell  rhomboidal,  inequilateral,  subequivalve ;  beaks  promi- 
nent, strongly  incurved,  inclined  forward  near  the  anterior 
extremity;  valva  pbbous  towards  the  anterior  extremity, 
with  angular  or  rounded  ridges  from  the  beaks  to  the  anterior 
and  posterior  ventral  angles,  the  space  between  full  and  con- 
vex; the  posterior  ridgo  more  prominent  in  the  left  valve, 
while  the  anterior  is  more  so  in  the  right  of  some  specimens; 
aidarior  margin  forming  an  acute  angfe  with  the  straight  car- 
dinal margin  ;  surface  marked  with  large,  rounded,  concentric 
costiB.  Surface  markings  not  seen,  aa  our  specimens  show 
the  cast  only. 

Length,  1.25 ;  breadth,  1.19 ;  thickness,  0.91. 

Maj.  Hawn's  collection,  from  the  Upper  Coal  Measures  near 
Burlingame,  K,  T. 

Eduondia  Hawnji,  Swallow. 

Shell  subquadrate ;  angular  at  the  junctions  of  the  lateral 
and  terminal  mai^ns,  inequilateral ;  gibbous  on  the  line  from 
the  beak  to  the  ventral  posterior  angle ;  flattened  on  the  slope 
towards  the  posterior  cardinal  angle ;  ornamented  with  very 
prominent  concentric,  subimbricated  lamina,  whose  edges  are 
sometimes  finely  crenulated.  Cardinal  border  nearly  straight; 
'  beaks  prominent,  incurved,  inclined  forward,  approximate, 
nearly  terminal ;  on/ertor  margin  shorter  than  the  posterior. 

This  shell  is  sometimes  sub-rhomboidal,  narrower  at  the 
posterior  extremity,  and  marked  with  a  few  irregular  costfe 
between  the  lamime. 

Maj.  Hawn's  collection  from  the  Coal  Measures  near  the 
Sac  and  Fox  Agency  and  in  several  other  localities  in  K.  T. 

Onr  shell  resembles  the  E.  unionifarmis,  Phillips.  (Ge.Tork. 
Vol.  II,  pL  V,  fig.  18,  and  D.  K.,  An.  Fos.,  pi.  i.,  fig.  4,)  but  it 
is  decidedly  more  quadrate,  and  I  have  seen  no  specimen 
"  tenue  stratis  abducta."  It  also  differs  from  £.  Jottpha,  D.  K. 
(An.  Fos.,  pL  I.  fig.  &),  in  form  and  Buriace  markings.    It  also 
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differs  from  JE?.  rudis^  McCoy,  (Brit.  Pa.  Fos ,  pi.  3,  fig.  9,) 
in  having  the  anterior  and  posterior  slopes  pUcated,  and  not 
"nearly  smooth." 

I  take  pleasure  in  dedicating  this  shell  to  Maj.  Hawn,  the 
indefatigaole  discoverer  of  the  Permian  System  in  Kansas 
Territory. 

Allobisha  cunsata,  Swalloiv. 

• 

Shdl  elongate,  cuneate,  thick  and  narrow  at  the  anterior 
extremity,  hroad  and  thin  at  the  posterior ;  obliquely  gibbous 
from  the  beaks  to  the  posterior  extremitv,  ornamented  with 
concentric  ribs  and  stnae,  which  form  a  snarp  curve  near  the 
posterior  extremity  of  the  shell ;  ventral  margin  defined  by  a 
regularly  increasing  curve  from  the  beaks  to  the  posterior  ex- 
tremity ;  anterior  half  of  cardinal  margin  straight,  the  remain- 
der curved  towards  the  ventral ;  posterior  extremity  suban- 
gnlar;  beaks  prominent,  pointed,  approximate,  and  terminal. 

Length,  1.73;  greatest  breadth,  0.89;  thickness,  0.61. 

This  shell  differs  from  all  other  specimens  of  the  genus  by 
its  cuneate  form,  and  very  pointed  terminal  beaks. 

Missouri  State  collection  from  Middle  Coal  Measures  near 
Lexington. 

Allobisma  lata,  Swallow. 

Shdl  elongate,  subovate,  narrowed  and  flattened  towards 
the  posterior  extremity ;  anterior  extremity  rounded,  marked 
with  concentric  ribs  and  striae ;  ribs  unequal  and  large  ;  striae 
most  distinct  between  the  ribs ;  beaks  small,  incurved,  approxi- 
mate and  nearly  terminal ;  ventral  and  cardinal  margins  about 
equally  curved  towards  the  posterior  extremity. 

Length,  1.64 ;  greatest  breadth  about  the  middle  of  the 
shell,  1.04 ;  greatest  thickness  near  the  beaks,  0.68. 

This  shell  is  distinguished  by  its  great  breadth. 

Missouri  State  collection,  from  the  Middle  Coal  Measures 
near  Lexington. 

AvicuLA  SEMiSLLiFTicA,  Shumard. 

Left  valve  semielliptical,  moderately  oblique,  depressed  con- 
vex, height  greater  than  the  length,  greatest  length  near  the 
cardinal  margin,  which  is  straimt  and  forms  with  the  buccal 
margin  an  an^le  of  about  80**;  buccal  margin  slightlv  arcuate; 
posterior  and  mferior  margins  rounded ;  anterior  wmg  large, 
rounded  at  extremity,  not  well  defined  from  the  body  of  the 
shell ;  umbones  depressed  convex ;  beaks  small,  pointed,  scarce- 
ly elevated  above  the  cardinal  margin,  and  situated  rather  be- 
lund  the  middle  of  it ;  surface  beautifrdly  ornamented  with 
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very  fine,  crowded,  waved  linca,  which  are  crossed  by  nuiner- 
ouB  irregular,  fioxauua,  slightly  prominent,  radiating  striffi. 

Dimensions. — A  young  and  nearly  perfect  specimen  gives 
for  height,  .32 ;  and  for  the  length,  .26. 

GeoL  Pas.  and  Loc. — Found  by  Msg.  F.  Hawn  in  the  Upper 
Coal  Measures  of  the  valley  of  the  Verdigris  River,  K.  T. 

AvicuLX  Shawneknsib,  Shvmard. 

SKell  very  ineciuilatenil,  subtrigonal,  lingurofomi,  oblique, 
curved,  height  much  greater  than  the  length ;  buccal  and  pal- 
leiU  margins,  forming  together  a  long;,  moderate  curve  from 
the  cardinal  edge  to  the  posterior  inferior  extremity,  which 
terminates  in  an  acute  angle;  aaal  margin  deeply  concave; 
wmlitmial  region  rather  elevated,  moderately  convex,  most 
prominent  near  the  beak,  posteriorly  angulated,  subcarinate, 
and  the  slope  abrupt;  btak  passing  beyond  the  cardinal  mar- 
gin and  situated  nearest  die  anterior  extremity;  posterior 
wing  lai^e,  triangular,  its  cai-dinal  edge  straight,  extremity 
pointed.  The  surface  markings  are  not  well  preserved  on  any 
of  the  specimens  under  exaramation ;  we  can  only  detect  fine 
concentric  strise  of  growth  on  some  fragments. 

Dimensions. — From  beak  to  posterior  inferior  extremity,  .66 ; 
tkiotness  of  left  valve,  .13;  length  of  cardinal  margin,  .44. 

GeoL  Pos.  and  hoe. — Discovered  by  Major  Hawn  at  Cliilon 
Park,  Kjfflsaa  TerT  in  Upper  Coal  Measures. 

Mytilub  Ottawaknkib,  Shvmard. 

Shell  very  ineqiulateral,  sub-trigonal,  lingufeform,  oblique, 
length  rather  more  than  double  the  height,  very  gibbous, 
greatest  prominence  near  the  beaks ;  cardinal  and  anal  mar- 
gins forming  a  strong  curve  from  cardinal  to  posterior  extrem- 
ity, which  is  sharply  rounded;  buccal  margin  very  short; 
pallcal  margin  long  and  gently  concave  or  sinuate ;  umbonial 
region  strongly  convex,  abruptly  deflected  inferiorly  to  tlie 
piSleal  border ;  surface  markea  with  very  fine,  crowded,  con- 
centric striiB  and  coarser  lines,  indicating  the  successive  stages 
of  growth. 

Dimensions. — Length,  .84 ;   height,  .42 ;  thickness,  .42. 

GeoL  Pos.  and  hoe. — Upper  Coal  Measures. 

Collected  by  Major  Hawn  from  the  valley  of  the  Verdigris 
River.     Only  one  specimen  is  cont^ed  in  the  collection. 

Mytilus  TENKiHADiATUs,  Shvmard, 

Shell  very  inequilateral,  thin,  much  elongated,  greatest 
height  about  the  middle,  valves  convex ;  superior  and  poste- 
rior margins  forming  a  long,  regular  and  gentle  curve  to  the 
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extremity,  which  is  rounded ;  buccal  mar^n  very  short,  round- 
ed; palleal  margin  straight,  or  very  shghtly  sinuate;  urn- 
bonial  region  convex,  moderately  gibbous,  greatest  convexity 
about  one-third  the  distance  from  beak  to  posterior  extremity, 
declining  gently  from  the  prominent  portion  to  the  posterior 
extremity,  and  somewhat  abruptly  to  the  superior  and  inferior 
edges ;  beaks  small,  very  slightly  elevated,  situated  a  short 
distance  from  the  extremity ;  surface  marked  with  numerous, 
fine,  concentric  striae,  crossed  by  very  delicate,  closely  approxi- 
mate, curved,  radiating  strias. 

Difnensums. — ^Length,  .78;  height,  .27;  thickness,  .18. 

This  species  is  very  analagous  to  Myiilus  Pallasi  Vemeuil^ 
(Geol.  Russ.t  p.  316,  pi.  XIX.,  fig,  a — k),  from  the  Permian 
S}rBtem  of  Russia,  but  it  is  separated  bv  its  ereater  propor- 
tionate height,  and  the  shortness  of  its  buccal  edge.  When 
the  surface  markings  are  preserved,  our  shell  is  at  once  distin- 
guished  by  its  numerous,  nliform,  radiating  strias ;  the  Russian 
species,  according  to  M.  de  Vemcuil,  being  marked  only  oc- 
casionally with  three  or  four. 

CreoL  Pos.  and  Loc, — ^Upper  Coal  Measures. 

Collected  by  Major  Hawn  from  valley  of  Verdigris  River, 
KT. 

Myalina  bbcta,  Shumard. 

Shell  ovate,  sub-trigonal,  thin ;  in  young  specimens  the  buc- 
cal and  anal  borders  are  sometimes  nearly  sub-parallel,  but 
in  mature  age  the  latter  is  more  or  less  strongly  arched ;  buc- 
cal border  usually  very  straight  fr^m  beak  to  base ;  cardinal 
margin  oblique,  straight  or  very  slightly  arcuate,  forming  with 
the  posterior  border  a  very  obtuse  angle;  palleal  border  strong- 
ly rounded ;  umhones  angulated,  and  most  prominent  at  the 
anterior  edge,  where  the  valves  are  abruptly  inflected,  forming 
an  acute  angle  with  the  plane  of  the  boay  of  the  shell,  which 
slopes  gently  to  the  anal  and  palleal  borders ;  beaks  terminal, 
pointed,  straight ;  fur/ace  marked  with  thin,  imbricating  lamel- 
lae, which  in  some  specimens  are  crossed  by  fine,  indistinct, 
radiating  striae. 

We  have  not  been  able  to  see  the  hinge  and  other  internal 
characters  of  this  species,  but  it  possesses  the  form  of  My alina^ 
and  we  therefore  refer  it  to  that  genus.  The  Myiilus  squa- 
mosus  of  King,  from  the  Permian  of  England,  which  is  also 
probably  a  Myalina,  resembles  our  fossil ;  but  the  characters 
above  given  will  enable  the  student  to  distinguish  readily  the 
one  from  the  other. 

Dimensitms. — ^Height,  2  inches ;  length,  1  inch ;  thickness,  .60. 

GeoL  Pos.  and  Loc. — ^This  species  was  found  byMaj.  Hawn 
in  the  Permian  strata  in  Clifton  Park,  E.  T. 
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MyALiPfA  KASsisENSiB,  Shumard, 

SMI  sub-rliomboidn.1,  Bub-inequivalvo,  inequilateral,  gibbous, 
the  left  ralvt}  moro  gibbouH  than  the  right ;  height  about  double 
the  length  ;  in  young  specimena  the  greatest  length  is  at  the 
cardinal  border,  but  in  the  adult  towards  the  pnlleal  margin ; 
cardinal  margin  oblique,  slightly  arched,  and  forming  with  the 
posterior  border  an  an^le  of  about  120';  poshrior  margin 
rather  strongly  arched  m  adult  epecimens,  and  very  gently 
rounded  in  the  young;  palUal  mar  gin  rownded;  hiuxal  margin 
concave;  vmboiies  very  prominent  anteriorly,  and  declining 
with  a  moderate  elope  to  the  poeterior  margin;  anterior  slope 
very  abrupt;  btaka  terminal,  attenuated,  directed  obliquely 
forward,  incurved;  stirfaet  with  strong,  imbricating,  bu&- 
equidietant,  concentric  lamella*,  whoso  free  edges  are  often 
irr^ularly  crenate,  lamellte  most  prominent  on  the  left  valve. 

The  ligament  facet  is  broad,  and  marked  with  equi-distont, 
close,  deeply  impressed  lines,  parallel  to  the  cardinal  edge,  the 
nnmber  varying  with  the  age  of  the  shell ;  beneath  these  is  a 
rather  broad,  smooth  space,  which  is  continuons  with  a  similar 
^ace  extending  from  the  palleal  re^on.  Each  valve  exhibits  a 
amgle  muscular  impression,  whioh  is  largo,  ovate,  and  situated 
towards  the  posterior  margin. 

JHmeMimn. — Height,  2|  inches;  length,  1.17;  thidmcss, 
.88. 

This  species  is  distinguished  from  M.  svbgiiadrata  (nobis) 
by  ita  smaller  size,  greater  proportionate  heiglit,  more  slender 
beaks,  and  stronger  and  crenate  lamella). 

Geol.  Pos.  and  Loc. — Major  Hawn  collected  this  fine  species 
from  the  upper  division  of  the  Coat  Measures,  on  the  Santa  Fd 
road,  south  of  Lecompton ;  nine  miles  south-west  of  Council 
Grove;  at  the  Sao  and  Fox  Agency;  on  the  head  waters  of 
Osage  River ;  and  from  the  vailey  of  Verdigris  River,  K,  T. 
Prof  Swallow  found  it  occupying  the  same  geological  position 
in  the  Bluffs  of  the  Missouri  below  the  mouth  of  Platte  River, 
Nebraska  Ter. 

PecTES  AV1CULA.TUS,  Swaiioto. 

Shdl  rather  large,  sub- orbicular,  slightly  convex  in  the  cen- 
tre; wings  very  small,  outer  margins  forming  an  obtuse  angle 
with  the  cardinal  Une,  separated  from  the  shell  by  depressed 
lines,  no  sinus  between  them  and  the  sides  of  the  shell ;  below 
the  wings,  are  wide,  flattened,  wing-like  appendages  extending 
down  the  sides  more  than  half  the  height  of  the  shell,  leaving 
the  inflated  part  of  the  left  valve  broadly  ovato-cuncatc ;  sur- 
face ornamented  with  fine,  concentric  and  radiating  stria>,  and 
lines  of  growth  which  are  most  distinct  near  the  beak  and 
ventral  margin ;   btak  very  small,  depressed,  pointed. 


214  TRAKS.  OF  THB  ACAD.   OF   8CIBNCB. 

Length  of  oardinal  line,  0.60 ;  greatest  breadth  of  shell,  1.56 ; 
height  from  beak  to  base,  1.58. 

Hajot  Hawn^s  collection  from  the  Coal  Measures  in  the 
valley  of  the  Verdigris,  K.  T. 

Pnn^A  PBRACUTA,  Shumard. 

Of  this  shell  the  collection  contains  nothing  more  than  frag- 
ments of  the  anterior  portion,  which  do  not  permit  us  to  give 
more  than  a  very  partial  description  of  the  species. 

The  shell  is  very  thin,  comco-triangular,  very  gradually 
tapering  from  the  beak  posteriorly,  where  (judging  from  the 
lines  of  growth)  it  is  strongly  rounded ;  the  beak  is  acute  and 
tapering ;  umbones  most  prominent  above  the  middle,  gently 
rounded  above  the  gibbosity  and  flattened  below  to  the  pal- 
leal  margin. 

GeoL  Po8.  and  Loc, — Occurs  in  the  Upper  Coal  Measures  of 
the  Missouri  River,  near  Iowa  Point,  where  it  was  found  by 
Prof.  Swallow.  Major  Hawn  also  found  it  in  the  same  geolo- 
gical position  at  several  localities  in  Kansas  Ter. 

Lima  bbtifbba,  Shumard. 

Shell  inequilateral,  rather  small,  sub-ovate,  oblique,  some- 
what compressed,  convex,  height  ^eater  than  the  width; 
cardinal  margin  short,  straight,  forming  with  the  buccal  mar- 
gia  rather  more  than  a  right  angle ;  buccal  and  palleal  mar- 
gins  rounded ;  anal  margin  oblique,  slightly  concave ;  poste- 
rior umbonial  slope  falling  rather  abruptly  to  the  ear,  which  is 
obtusely  angulated,  rather  small  and  slightly  recurved ;  ante- 
rior ear  small,  not  ribbed,  triangular,  its  cardinal  border  in- 
curved ;  beak  small,  obtusely  pointed,  passing  beyond  the  car- 
dial edge^  and  situated  a  little  in  advance  of  the  middle  of  the 
same ;  surface  of  left  valve  marked  with  fine,  concentric  striaB, 
and  about  twenty-five  distinct,  angulated,  sub-equidistant, 
radiating  ribs,  which  usually  bifurcate  anteriorly,  and  are  sim- 
ple behind ;  on  the  anterior  umbonial  slope  the  ribs  are  in- 
distinct, and  on  the  posterior  entirely  wanting. 

Dimensions ^ — Height  of  left  valve,  .64;  length  of  same,  .54; 
thickness  of  same,  .12 ;  length  of  cardinal  edge,  .25. 

This  sheU  possesses  all  the  external  characters  of  Lima^  to 
which  genus  we  unhesitatingly  refer  it,  believing  that  the  in- 
ternal characters  when  seen  will  confirm  this  opinion.  Hith- 
erto no  example  of  this  genus  has  been  found  so  low  down  in 
the  geological  series.  Prof  King  cites  a  single  species  {Lima 
Permiana)  from  the  Permian  rocks  of  England;  all  other 
known  species  are  from  Secondary  rocks. 

Creol.  Pos.  and  Loc. — Collected  by  Major  F.  Hawn  from  the 
Coal  Measures  of  the  valley  of  the  Verdigris  River.    It  is 
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there  assooiatcti  with   Prodvclvs  ^tbraseensit  and   Fusulina 

BRACniOPODA.  ^ 

LlKGlTLA    CABBONASIA,   Shwnard. 

Shell  elliptico-subqaadrate,  length  nearly  one-third  greater 
than  the  width,  a  broad,  very  sligntly  raised  elevation  extend- 
ing from  the  beak  towards  the  front,  obBOurely  channelled  in 
the  middle  and  becoming  obsolete  before  reaching  the  iront; 
taieral  edges  Eub-parallol,  forming  with  the  cardinal  margin  a 
continuouB  cun'e  from  beak  to  pciUeal  margin,  the  curve  being 
somewhat  stronger  at  the  extremities ;  paueal  margin  tmiicato 
or  very  gently  arched;  beak  very  slightly  elevated,  obtusely 
rounded ;  STirfaet  polished  and  marked  with  delicate,  concen- 
tric lines  of  growth,  and  fine,  rather  indistinct,  radiating  striw, 
which  arc  not  apparent  on  all  specimens. 

The  shell  of  this  species  is  exceedingly  thin,  and  the  valves 
appear  to  be  very  flat  on  the  aurface  of  the  shale  in  which 
they  are  embedded,  tlioiigh  this  may  be  in  part  due  to  com- 
pres^on, 

Dtmnm'ons. — Length,  .42 ;  width,  ^8. 

The  Lingvla  carbonaria  bears  a  strong  resemblance  to  L. 
aqaamiformia  and  L.  parallela  of  Phillips.  From  the  iirst  it 
is  distmguished  by  being  rounded  rotrally  instead  of  acu- 
minate, while  the  second  has  no  radiating  striffl,  which  are 
plainly  visible  in  our  species. 

Geol.  Poi.  and  Loc. — Occura  very  abundantly  in  dark  shale 
of  the  Coal  Measures  iu  Clark  County,  Missouri,  associated 
with  ferns  and  other  coal  plants. 

Pkoductus  Calhousiancs,  Swallow. 

Shdl  large,  sub-hemispherical,  sinus  narrow,  extending  from 
the  visceral  region  to  the  anterior  border  of  the  dorsal  valve; 
beak  small,  recurved  beyond  an<l  within  the  cardinal  border; 
tars  large,  triangular,  strongly  arched,  curving  towards  the 
cardinal  border,  ornamented  with  numerous  tubular  spines, 
those  on  the  cardinal  border  somewhat  regularly  arranged  in 
parallel  rows ;  cardinal  border  as  long  na  the  greatest  width  of 
the  shell,  the  extremities  somewliat  reflexed  towards  the  vis- 
ceral region  of  the  dorsal  valve ;  dorgal  valve  regularly  arched, 
with  a  curve  constantly  increasing  from  the  anterior  border  to 
the  beak,  ornamented  with  numerous,  somewhat  irregular, 
longitudinal  eosta;,  narrow  and  prominent  towards  the  beak, 
but  broader  and  more  flattened  towards  the  anterior  margin, 
their  number  increased  by  insertion  and  subdivision ;  tho 
whole  surface  ornamented  with  tubular  spines,  which  are  more 
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besides,  the  latter  has  fenestrules  nearly  double  as  wide  as 
the  interstices,  being  at  the  same  time  strongly  corticated, 
at  least  on  the  reverse. 

It  resembles  the  JFl  antiqtta  (Gold  sp.  McCoy\  but  differs 
by  the  thickness  of  its  interstices,  as  well  as  by  the  greater 
length  and  fewer  number  of  fenestrules  in  a  given  space. 

iocalitj/. — ^Permian  White  Limestone,  Guadalupe  Moun- 
tain, New  Mexico. 

Fbnbstblla  cobticata.    (ProtU.) 

CarraUum  wide,  long  fan-shaped ;  bifurcations  few,  caused 
by  the  mere  insertion  of  a  middle  line  of  fenestrules ;  length 
unknown — ^that  of  the  specimen  at  least  two  inches. 

Longitudinal  rays  or  interstices  large,  only  about  one-third 
less  than  the  fenestrules,  tubular-striate  where  worn,  the  striaB 
expanding  as  they  ascend  between  each  oscule,  from  one  dis- 
septiment  to  another,  about  seven  to  two  lines. 

Dissepiments  short,  stout,  expanding  at  junction  with  rays, 
seeming  to  surround  them,  non-poriferous ;  seven  in  the  space 
of  two  lines. 

Fenestrules  nearly  as  wide  as  long  where  worn  down,  pre- 
senting hollow  squares  with  thin  sharp  edges ;  where  well  pre- 
served with  the  cortex  investing  them,  they  are  nearly  oval ; 
sbout  six  transversely,  or  longitudinally. 

Oeil  pores  indistinct,  but  sufficiently  marked  to  show  three 
large  cells  to  each  fenestrule,  or  five  counting  the  two  which 
belong  to  the  dissepiments  above  and  below. 

Heverse  distinctly  corticated,  the  surface  showing  an  irregu- 
lar line  of  tubercles  upon  each  ray,  with  scattered  pores. 

This  description  is  drawn  from  a  specimen  which  is  much 
weathered,  but  by  careful  observation  we  trust  we  have  been 
able  to  define  its  relations : — ^It  bears  an  analogy  to  the  F. 
patyla  {Mc  Coy\  and  the  F.  antiqua  ( Gold.  sp.  td.),  but  dif- 
fers in  the  same  relations  as  the  F.  Popeana.  It  may,  indeed, 
be  only  a  variety  of  the  latter ;  but,  from  its  fan-shaped  ex- 
pansion, the  greater  length  of  its  bifurcations,  the  smaller  size 
of  its  fenestrules,  and  the  wider  separation  of  its  pores  trans- 
versely on  the  two  sides  of  the  longitudinal  rays,  we  are  in- 
clined to  believe  that  better  preserved  specimens  will  enable 
us  to  establish  a  specific  difference.  The  F.  corticata  and  F. 
Popeana  both  resemble  the  Hetepora  (F.)  tenuifilia  and  J?. 
{F)  JtabeUatOy  Phillips^  but  his  descriptions  are  so  meagre 
that  it  would  be  difficult  to  determine  frdly  their  analo^es  or 
difierences.  Both  of  the  latter  seem  to  be  keeled,  and  their 
dissepiments  are  represented,  both  in  the  text  and  plates,  as 
being  thinner  than  m  our  two  species. 

Locality. — Collected  by  Dr.  Greo.  G.  Shumard  from  the 
Carboniferous  Limestone  of  the  Organ  Mountains. 
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Pboductus  Boonensis,  Swallow. 

^SheU  small,  elevated,  sub-hemispherical,  without  a  mesial 
sinus,  ornamented  with  fine,  regular,  rounded,  longitudinal 
costs,  and  larger,  irregular,  concentric  rugse,  and  small,  tubular 
spines ;  the  rugse  which  pass  over  the  visceral  region  and  down 
across  the  ears,  are  the  largest  and  most  regular ;  the  spines 
are  more  or  less  regularly  arranged  in  diagonal  lines  and  quin* 
cunxes;  ihey  are  most  numerous  on  the  margins  and  ears;  the 
ventral  valve  is  marked  with  small  pits  instead  of  the  convex 
bases  of  the  spines  on  the  dorsal ;  cardinal  margin  slightly 
curved,  as  long  or  longer  than  the  width  of  the  shell ;  dorsal 
valve  very  gibbous,  often  varying  from  hemispherical  to  ob- 
lique corneal,  strongly  and  regularly  arched ;  slopes  from  the 
visceral  region  to  the  ears  very  abrupt;  beaks  prominent, 
strongly  incurved,  scarcely  passing  beyond  the  ca]^dinal  line ; 
ears  large,  flattened,  strongly  corrugated,  with  about  seven  ruge 
perpendicular  to  the  cardmal  margin,  each  fold  sustaining  one 
or  more  spines,  arranged  in  lines  parallel  to  the  cardinal  mar- 
gin ;  outer  angle  usually  sub-acute,  with  a  slight  sinus  between 
them  and  the  lateral  margins.  Ventral  valve  semi-orbicular, 
very  concave,  regularly  arched ;  ears  separated  from  the  vis- 
ceral region  by  well-defined  ridges. 

Vab.  elevata,  p.  Boonenbis,  more  elevated ;  beak  much 
more  elongated  and  strongly  recurved ;  spines  less  numerous, 
but  more  regularly  arranged  in  diagonal  lines.  This  variety 
very  nearly  resembles  the  P,  spinulosus.  Sow. 

Typical  Specimen. — ^Length,  0.56 ;  breadth,  0.62 ;  height  of 
dorsal  valve,  0.33. 

Var.  elevata. — ^Length,  0.54 ;  breadth,  0.44 ;  height  of  dorsal 
valve,  0.33 ;  length  of  cardinal  border,  0.51. 

The  P.  Boonensis  may  be  distinguishsd  from  the  P.  spinU' 
losus  of  Sowerby  by  the  larger  ears,  longer  cardinal  border 
and  more  distinct  concentric  rugaj ;  from  the  P.  undiferus^ 
which  it  most  resembles,  by  the  marks  of  spines  on  the  ven- 
tral valve  and  the  more  distinct  concentric  rugse. 

Missouri  State  collection  from  numerous  localities  in  the 
Coal  Measures,  particularly  the  upper  divisions  near  the 
mouth  of  the  Platte,  in  N.  T.  Maj.  Hawn's  collection  from 
the  Coal  Measures  in  K.  T. 

Productus  costatoides.  Swallow. 

Shell  small,  transverse,  sub-rectangular;  cardinal  border 
longer  than  the  width  of  the  shell ;  beak  small,  recurved 
scarcely  beyond  the  cardinal  border;  ears  large,  thin,  vaulted 
and  reflexed ;  dorsal  valve  elevated,  somewhat  regularly  arch- 
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and  bear  a  small,  prominent,  primary  tubercle,  which  is  deep- 
ly perforated,  and  situated  on  an  elevated,  smooth  boss,  from 
the  border  of  which  it  is  separated  by  a  deep,  circular  canal. 
Around  the  base  of  this  boss  is  a  broad,  circular  areola,  the 
inner  semi-diameter  of  which  is  a  slightly  raised  ring  nearly 
plane,  while  the  exterior  portion  is  concave  and  marked  with 
very  obscure,  radiating  rugad.  The  areola  is  margined  by  a 
ring  of  closely-set  secondary  tubercles,  arranged  in  a  single 
line.  Exterior  to  this  ring  the  surface  is  thickly  studded  on 
the  ambulacral  side  with  fine  granulsa  and  secondary  tuber- 
cles. The  primary  spines  are  elongate-ftisiform,  very  variable 
in  length  and  rather  strongly  curved  at  their  bases.  Some 
specimens  are  also  slightly  curved  near  the  apex,  the  curva- 
ture being  in  an  opposite  direction  to  that  of  the  base.  The 
transverse  section  in  most  specimens  is  multanmilar,  but 
sometimes  it  appears  to  be  nearly  circular.  The  nng  at  the 
base  is  small,  nnely  milled  on  the  edge,  and  set  oblique  to  the 
axis  of  the  spine.  The  surface  is  very  finely  striated  longitu- 
dinally and  thickly  studded  with  short  spines,  whose  apices 
are  directed  obliquely  upwards.  They  are  arranged  on  the 
angles  of  the  principal  spines  in  from  eight  to  twelve  longi- 
tudinal rows. 

Dimensions. — The  primary  spines  vary  from  one  to  two 
inches  in  length,  and  their  greatest  diameter  from  .10  to  .14 
of  an  inch. 

Geol,  Pos.  and  hoc, — ^This  species  was  collected  by  Maj. 
Hawn  from  the  Upper  Coal  Measures,  at  variou  spoints  along 
the  valley  of  Verdigris  River,  on  the  Santa  F6  road  near 
Rock  Creek,  and  26  miles  west  of  Council  Grove  in  the  valley 
©f  Cotton-wood  Creek.  Dr.  George  G.  Shumard  found  it 
abundantly  in  the  Coal  Measures  near  Fort  Belknap,  Texas. 
At  all  of  these  localities  it  is  associated  with  FustJina  cylin- 
drica  and  Spirifer  camercUtu, 

Abchjsocibabis  BiANatJLATus,  Skumard. 

The  interambtdacral  plates  of  this  species  may,  at  the  first 
glance,  be  readily  mistaken  for  those  of  Archaocidaris  acu' 
Teffius,  The  principal  differences  exist  in  the  areolar  surface, 
which  is  covered  with  very  minute,  radiating  striae,  and  is  sub- 
hexagonal  instead  of  circular.  The  inner  ring  of  the  areola 
is  also  narrower  and  much  more  prominent,  while  the  outer 
ring  does  not  exhibit  any  traces  of  rugse. 

The  primary  spines  are  very  long,  slender,  and  the  surface 
is  covered  with  exceedingly  fine,  crowded,  lon^tudinal  strise, 
which  are  scarcely  visible  to  the  naked  eye.  Just  above  the 
expanded  portion  of  the  base  the  spines  are  cylindrical,  but 
they  soon  become  much  flattened  and  their  exterior  edges 
acutely  angulated.    The  edges  are  garnished  on  either  side 
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Orthisina  Missoubisksis,  Swallow, 

Shell  somewhat  irregular,  variable,  transverse,  sub-orbicular, 
gibbous ;  dorsal  valve  sub-conical,  highest  at  the  beak,  slightly 
convex,  but  usually  depressed  near  the  center ;  beak  long 
pointed,  semi-conical,  usually  inclined  towards  one  of  the 
extremities  of  the  cardinal  border ;  area  large,  deltoid,  sub- 
vertical,  decussate ;  aperture  narrow,  linear,  or  contracted  to- 
wards the  summit,  extending  from  the  base  of  the  area  to  the 
summit;  deliidium  convex,  closing  the  > aperture,  sometimes 
slightly  deltoid,  pointed  at  the  apex,  marked  with  transverse 
rugaB.  Ventral  valve  convex,  very  gibbous,  recurved  near  the 
beak,  slightly  flattened  towards  the  anterior  margin ;  area  ob- 
solete ;  beak  small,  in  contact  with  the  deltidium.  Each  valve 
is  marked  with  obscure,  concentric  rugae  or  lines  of  growth, 
and  from  ten  to  fourteen  large,  strongly  carinated,  radiating 
ribs,  which  become  depressed  and  smaller  in  the  middle  and 
obsolete  near  the  beaks ;  the  surface  is  also  ornamented  with 
longitudinal  and  concentric  striaD;  longitudinal  siritB  large, 
nodular,  increased  by  insertion,  regular  towards  the  beaks, 
but  irregular  on  the  angular  costae,  where  they  usually  pass 
from  the  summit  of  each  diagonally  back  to  the  bottom  of 
the  channel ;  the  transverse  striaB  are  smaller,  more  obvious 
between  the  longitudinal  lines,  concentric  towards  the  beaks ; 
but  on  the  ribs  they  cross  the  other  set  of  striae  nearly  at 
right  angles.  The  longitudinal  striae  are  themselves  some- 
times marked  with  very  fine  nodular  lines  or  by  rows  of  mi- 
nute papillae. 

Length  of  a  small  specimen,  doraal  valve,  0.72;  ventral 
valve,  0.70 ;  width,  0.75 ;  greatest  thickness,  0.64 ;  height  of 
area,  0.29 ;  width  of  area  and  length  of  cardinal  border,  0.33 ; 
width  of  deltidium  in  the  middle,  0.08. 

Missouri  State  collection  from  the  Upper  Coal  Measures  at 
Dallas.  Maj.  Hawn's  collection  from  the  Upper  Coal  Meas- 
ures of  K.  T.    It  also  passes  up  into  the  Permian  Rocks. 

Rhynconella  (Camarophoria)  Osagensis,  Swallow^ 

Shell  small,  varying  from  orbicular  to  pentagonal,  gibbous 
or  depressed ;  front  rounded  or  angular ;  sides  converging 
regularly  to  the  beak,  where  they  meet  at  an  angle  varying 
from  85  to  111** ;  dorsal  valve  convex  near  the  beak,  some- 
what depressed  or  concave  in  the  center ;  the  anterior  part  is 
marked  with  a  deep  sinus  and  from  seven  to  twelve  strong, 
angular,  radiating  plications ;  beak  more  or  less  pointed,  larger 
than  that  of  the  opposite  valve,  slightly  incurved,  perforated 
with  an  oval  foramen.  Ventral  valve  shorter,  always  convex 
and  marked  with  a  ridge  and  plications  corresponding  to  the 
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Pygidium  semi-elliptical,  elevated,  width  greater  than  length; 
surface  very  finely  punctate,punctffi  rather  distant  and  arranged 
somewhat  m  quincunx ;  margin  rather  broad  and  smooth ;  axal 
lobe  strongly  arched  transversely,  gradually  tapering,  forming 
not  quite  four-fifths  the  total  length ;  its  width  equ^  to  about 
three-fourths  the  width  of  one  lateral  lobe ;  rings  about  eight- 
een, rounded  on  the  dorsum  and  flattened  at  the  extremi- 
ties, transverse  furrows  narrow,  distinctly  impressed  on  the 
dorsum,  becoming  nearly  obsolete  before  reachm^  the  longitu- 
dinal furrows ;  lateral  lobes  rather  strongly  arched  transverse- 
ly ;  anterior  margin  angulated,  apex  of  the  angle  elevated  and 
situated  nearest  the  axal  lobe ;  segments  eleven,  rounded, 
curving  slightly  downwards,  not  furrowed ;  furrows  between 
the  segments  rather  deeply  impressed,  except  the  two  poste- 
rior ones,  which  are  quite  shallow. 

Dimensions, — ^Length  of  pygidium,  .68 ;  greatest  width,  .76 ; 
length  of  axal  lobe,  .56 ;  greatest  width  of  same,  .23. 

GeoL  Pos,  and  Loc, — Collected  by  Prof  Swallow  from  the 
Sliddle  Coal  Measures  at  Lexington,  Missouri. 

Phillipsia  major,  Shumard. 

Head  and  thorax  unknown. 

Pygidium  large,  elevated,  approaching  to  semi-elliptical,  a 
little  wider  than  long ;  surface  smooth,  or  very  finely  punc- 
tate ;  outline  of  lateral  edges  sinuate,  margin  broad,  particu- 
larly towards  the  posterior  extremity ;  axal  lobe  very  much 
elevated,  gently  tapering,  forming  about  five-sixths  of  the 
total  length,  not  so  wide  as  the  lateral  lobe,  rather  strongly 
arched  longitudinally,  sides  with  a  broad,  shallow  groove  run- 
ning their  whole  length ;  rings  23,  very  strongly  arched  from 
side  to  side,  angulated  in  the  lateral  depressions  and  their 
extremities  directed  obliquely  backwards.  The  first  six  or 
seven  from  the  front  are  very  flat  in  a  longitudinal  direction, 
and  are  separated  from  each  other  by  fine,  scarcely  impressed, 
transverse  lines  or  furrows.  Posterior  to  these,  the  furrows 
are  distinctly  impressed  to  the  extremity  of  the  lobe,  while 
the  rings  gradually  become  rounded  on  the  dorsum,  but  on 
the  sides  they  still  continue  flattened.  Lateral  lobes  mod- 
erately convex,  obtusely  angulated  in  front ;  segments  twelve, 
rounded,  slightly  sinuate,  simple ;  furrows  rather  strongly  im- 
pressed, except  the  two  last,  which  are  nearly  obsolete. 

Dimensions. — ^Width  of  pygidium,  1/yV  i^^ch ;  length,  1|»^t  ; 
length  of  axal  lobe,  .93 ;  width  of  same  at  anterior  extremi- 
ty, .80. 

This  is  the  largest  known  species  of  the  genus.  It  was 
collected  by  Major  Hawn  in  Clinton  County,  Missouri,  and  in 
the  valley  of  Verdigris  River,  and  twelve  miles  south  of  Le- 
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compton  on  the  Santa  F6  road,  Kanuaa  Ter.    It  lias  only 
been  found  in  the  TJp|per  Coal  Measures. 

Phillipsia  Cliftonensis,  ShuBiard. 


^ 


length ;  axal  lobe  elevated  longitudlnnlly,  gently  nrched, 
dorsum  slightly  depressed,  width  at  forward  extremity  about 
equal  to  one  laterd  lobe  exo.lucUng  the  smooth  margin,  gradu- 
ally tapering  and  terminating  in  a  blunt  point  posteriorly; 
rings,  from  thirteen  to  fourteen,  sub-granuloae,  separated  by 
distinctly  impressed  furrows ;  lateral  lobes  angiilated  near  the 
middle,  flattened  above  and  on  the  sides,  well  defined  from 
the  margin  by  a  shallow  but  distinct  furrow ;  segments  seven, 
rounded,  separated  by  distiuet  linear  sulci ;  margin  moderately 
wide  and  regularly  convei. 

Dimension.— Length,  .23;  width,  .25;  height,  .11 ;  height 
of  aial  lobe,  .04  ;  length  of  same,  .19. 

Geo/.  Poa.  and  Loc. — This  little  epecies  was  obt^nod  frvm 
the  superior  beds  of  the  Upper  Coal  Measures,  at  Clifton 
Park,  Kansas  Ter. 

Collected  by  Major  Ilawn. 

Cytiiere  (^Beyrichia)  Americana,  Shumard. 

Valvea  ovate,  sub-quadrate,  smooth,  height  about  half  the 
length,  somewhat  gibbous;  dorsal  edge  and  extremities  round- 
ed, margined  with  a  narrow  border  which  is  broadest  at  the 
liirgtT  end;  MTiirH/morgiJi straight,  occupyinff  about  two-thirda 
the  length ;  tides  marked  inferiorly  with  three  furrows,  the 
middle  one  deeply  impressed  and  extending  obliquely  from 
the  ventral  margin  to  the  middle  of  the  valve,  the  others 
rather  shallow,  and  that  near  the  smaller  extremity  curved. 

Dimemiona. — Length,  .04 ;  height,  .02. 

This  beautifiil  little  species  was  collected  by  Major  Hawn 
from  the  Upper  Coal  Measures  of  the  valley  of  Verdigria 
River,  Kansas  Ter,  It  is  exceedingly  abundant  on  thin  slabs 
of  limestone,  associated  with  patina  recta. 


I 
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Description  of  New  Species  qf  Bryozoa  from  Texas  and 
New  Mexico,  collected  by  Dr.  George  G.  Shumard^ 
Geologist  of  the  U.  S.  Expedition  for  Boring  •Artesian 
Wells  along  the  Z2d  Parallel^  under  the  direction  of 
Capt.  John  Popcj  U.  S.  Corps  Top.  Eng.* 

BY  HIRAM  A.  PROUT,  M.D. 
FeNESTELLA   TRITITBEBCULATA.      (PrOUt) 

CorraUum  funnel-shaped,  or  undulating  fan-shaped,  about 
three  inches  long,  judging  from  the  space  exposed  m  the  spe- 
cimen. 

Interstices  or  longitudinal  rays  large  near  base,  more  at- 
tenuated near  the  border,  seldom  bifurcated,  bifurcations  not 
acute  in  their  angles;  midrib  or  keel  distinct,  and  raised 
above  the  terraced  surface,  which  supports  the  cells  on  either 
side,  marked  by  three  tubercles  to  each  fenestrule,  inclusive 
of  one  upon  the  junction  of  each  dissepiment  with  the  longi- 
tudinal rays,  and  one  near  the  centre  of  each  fenestrule ;  these 
tubercles  are  rounded  to  a  point,  with  the  appearance  of  an 
obsolete  cell  pore  at  the  top,  and  are  much  expanded  longi- 
tudinally at  the  base ;  their  number  to  each  fenestnile  is  so 
constant  that  we  have  been  induced  to  use  this  character  in 
assigning  to  it  a  specific  name. 

Dissepiments  short,  large  near  base,  longer  and  more  deli- 
cate at  the  middle  of  the  frond,  about  half  a  line  a])art,  regular 
after  leaving  the  base,  sometimes  opposite  but  most  generally 
alternate,  non-poriferous. 

JFenestrtdes  varied  in  form  near  base  from  the  shortness 
and  thickness  of  dissepiments,  often  ovate  or  oval,  more  regu- 
lar in  the  widest  portion  of  the  expansion,  being  here  more 
or  less  quadrangular  or  oval,  about  twice  as  long  as  broad ; 
three  in  the  space  of  two  lines  longitudinally,  six  m  the  space 
of  two  lines  transversely. 

Cell  pares  round,  with  a  raised  lip  strongly  indenting  the 
border  of  the  fenestrule,  three  to  each  fenestrule,  or  five  count- 
ing the  two,  opposite  the  bounding  dissepiments. 

Reverse  not  seen,  but  a  worn  longitudinal  rib  shows  the 
tubular-striate  structure  of  the  axis. 

Comparisons. — This  neat  species  resembles  F,  patula  (Mc 


*  The  iossils  of  this  paper  were  placed  in  my  Iiands  for  description  bj 
Dr.  B.  F.  Shumard,  to  whom  Capt.  Popb  has  entrusted  the  Palaeontology 
of  his  important  Expeditions. 
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PoTERiocBiNus  BUGOSUS,  Shumard. 

The  calyx  of  this  beautiful  Poteriocrinus  is  depressed,  sub- 
hemispherical  and  its  under  surface  broadly  excavated.  The 
surface  is  generally  thickly  studded  with  short  rugse,  strong 
and  irregularly  disposed,  but  sometimes  with  granulse. 

The  base  is  rather  small,  pentagonal,  concave,  and  profound- 
ly excavated  in  the  middle.  The  pieces  are  rhombic,  recurved, 
and  tlieir  lateral  edges  much  the  longest.  The  columnar  faed 
is  circular,  occupies  about  one-half  the  diameter  of  the  base, 
and  is  situated  at  the  bottom  of  a  deep  excavation.  The 
central  perforation  is  small  and  pentalobate.  In  the  interior 
of  the  calyx  the  base  forms  a  strong  mammillaiy  swelling. 

The  sub'radial  pieces  are  rather  thick,  lon^tuainally  recurv- 
ed, and  slightly  wider  than  long.  Four  of  them  are  pentago- 
nal, with  basal  and  infero-lateral  edges  about  equal,  and  supe- 
rior edges  very  slightly  arched.  The  fifth  piece  is  hexagonal 
and  its  superior  edge  very  short. 

The  1st  radial  pieces  are  very  thick,  transverse ;  inferior 
edges  very  slightly  concave,  and  more  than  double  the  length 
of  the  lateral  edges.  The  superior  edge  is  nearly  strai^t, 
bevelled  outwards,  the  articular  facet  well  developed,  and 
marked  similar  to  that  of  the  preceding  species,  though  it  is 
much  narrower. 

2d  Radial  pieces. — ^There  is  in  the  Missouri  collection  a  sin- 
gle 2d  radial  piece  from  Putnam  County,  which  apparently 
appertains  to  this  species.  It  is  short,  very  thick,  pentagonal 
and  an  axillary  piece.  The  articular  facets  are  broad,  strongly 
marked,  and  their  edges  strongly  crenulated. 

^nal  pieces. — ^The  principal  anal  piece  only  remains  attached 
to  the  calyx.  It  is  very  small,  elongate-pentagonal,  and 
wedged  in  between  the  lateral  edges  of  two  of  the  1st  radi- 
als,  projecting  above  the  plane  of  their  superior  edges. 

Dimensions. — ^Height  or  calyx,  .32 ;  diameter,  .92 ;  diameter 
of  base,  .25 ;  height  of  sub-radials,  .19 ;  height  of  1st  radials, 
.28. 

Geol.  Pos,  and  Loc.^This  elegant  Poteriocrinus  was  found 
by  Prof  Swallow  in  the  Coal  Measures  of  the  bluffi  of  the 
Missouri  River,  and  in  the  same  geological  position  in  Put- 
nam County  near  Black-Bird  Creek.  It  appertains  to  the 
same  group  of  the  genus  Poteriocrinus  as  the  preceding  spe^ 
cies. 

Akch^ocidabis  aculeatus,  Shumard. 

Of  this  handsome  species  of  Archaeocidaris,  we  have,  merely,, 
specimens  of  the  interambulacral  plates  and  some  of  the 
primary  spines. 

The  interambulacral  plates  are  thin,  irregularly  hexagonal,. 
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besides,  the  latter  has  fenestroles  nearly  double  as  wide  as 
the  interstices,  being  at  the  same  time  strongly  corticated, 
at  least  on  the  reverse. 

It  resembles  the  JFl  antiqtui  (Gold  sp.  McCoy)y  but  differs 
by  the  thickness  of  its  interstices,  as  well  as  by  the  greater 
length  and  fewer  number  of  fenestrules  in  a  given  space. 

XiOcality, — ^Permian  White  Limestone,  Guadalupe  Moun- 
tain, New  Mexico. 

Fbnbstblla  cobticata.    {Prout,) 

CarraUum  wide,  long  fan-shaped ;  bifurcations  few,  caused 
by  the  mere  insertion  of  a  middle  line  of  fenestrules ;  length 
unknown — ^that  of  the  specimen  at  least  two  inches. 

JLongitvdindl  rays  or  interstices  large,  only  about  one-third 
less  than  the  fenestrules,  tubular-striate  where  worn,  the  striaB 
expanding  as  they  ascend  between  each  oscule,  from  one  dis- 
septiment  to  another,  about  seven  to  two  lines. 

Dissepiments  short,  stout,  expanding  at  junction  with  rays, 
seeming  to  surround  them,  non-poriferous ;  seven  in  the  space 
of  two  lines. 

Fenestrules  nearly  as  wide  as  long  where  worn  down,  pre- 
senting hollow  squares  with  thin  sharp  edges ;  where  well  pre- 
served with  the  cortex  investing  them,  they  are  nearly  oval ; 
sbout  six  transversely,  or  longitudinally. 

Cell  pores  indistinct,  but  sufficiently  marked  to  show  three 
large  cells  to  each  fenestrule,  or  five  counting  the  two  which 
belong  to  the  dissepiments  above  and  below. 

Heverse  distinctly  corticated,  the  surface  showing  an  irregu- 
lar line  of  tubercles  upon  each  ray,  with  scattered  pores. 

This  description  is  drawn  from  a  specimen  which  is  much 
weathered,  but  by  careful  observation  we  trust  we  have  been 
able  to  define  its  relations : — ^It  bears  an  analogy  to  the  F. 
patida  {McCoy)y  and  the  F,  antiqua  (Gold.  sp.  ib.)y  but  dif- 
fers in  tike  same  relations  as  the  F,  Popeana,  It  may,  indeed, 
be  only  a  variety  of  the  latter ;  but,  from  its  fan-shaped  ex- 
pansion, the  greater  length  of  its  bifurcations,  the  smaller  size 
of  its  fenestrules,  and  the  wider  separation  of  its  pores  trans- 
versely on  the  two  sides  of  the  longitudinal  rays,  we  are  in- 
clined to  believe  that  better  preserved  specimens  will  enable 
us  to  establish  a  specific  difference.  The  F.  corticcUa  and  F. 
Fopeana  both  resemble  the  Hetepora  (F.)  tenuiJUia  and  R, 
(jFI)  flaheUata^  PhiUips^  but  his  descriptions  are  so  meagre 
that  it  would  be  difficult  to  determine  frdly  their  analogies  or 
differences.  Both  of  the  latter  seem  to  be  keeled,  and  their 
dissepiments  are  represented,  both  in  the  text  and  plates,  as 
being  thinner  than  m  our  two  species. 

Locality. — Collected  by  Dr.  Greo.  G.  Shumard  from  the 
Carboniferous  Limestone  of  the  Organ  Mountains. 
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with  nearly  equi-distant,  short,  flattened,  thom-like  processes, 
which  rise  from  a  broad  base  and  are  directed  obliquely  up- 
ward. These  thorns,  of  which  from  twelve  to  fourteen  may 
be  counted  on  either  side  of  the  spine,  do  not  rise  from  the 
same  horizontal  line,  but  the  bases  of  those  of  one  side  are 
higher  than  those  of  the  other.  The  expanded  part  of  the 
base  of  the  spines  is  marked  with  coarser  and  more  distinct 
strise  than  the  rest  of  the  surface,  and  the  outer  edges  are 
strongly  and  elegantly  striated. 

Dimensions, — ^Width  of  interambulacral  plate,  .24 ;  height, 
.18 ;  length  of  primary  spines,  about  2^  inches ;  diameter,  in- 
cluding thorns,  .10 

Geol,  Pos,  and  Loc. — ^This  beautifiil  species  was  collected  by 

Prof.  Swallow  in  the  Middle  Coal  Measures,  at  Lexington, 

m  Missouri,  in  thin  layers  of  limestone  parting  beds  of  shale. 

It   is  associated   with   Fusulina  cylindricat  Choneies  Smiihiit 

and  Orihisina  Missouriensis, 

Arch^ocidaris  megastylus,  Shumard. 

The  interambulacral  plates  of  this  species  in  the  collection 
are  large,  hexagonal,  wider  than  long,  and  rather  thick.  The 
areolar  surface  is  very  broad,  nearly  circular,  slightly  concave 
at  its  exterior  portion  and  rising  gently  to  the  base  of  the  cen- 
tral boss.  It  is  encircled  by  a  single  series  of  small,  secondary 
tubercles.  The  boss  is  broad,  smooth,  and  the  central  tuber- 
cle deeply  perforated. 

The  primary  spines  are  long,  robust,  cylindrico-fusiform, 
and  the  transverse  section  circular.  The  surface  is  very  finely 
striated  longitudinally,  and  studded  with  rather  distant  gran- 
ules, or  minute,  short  spines,  arranged  spirally  or  promiscu- 
ously. The  ring  at  the  base  is  oblique  to  the  axis,  its  border 
neatly  crenulated,  and  the  diameter  less  than  the  ^eatest 
diameter  of  the  spine.  The  socket  is  deep,  rather  wide,  and 
its  margin  smooth.  The  neck  is  marked  with  a  slightly  raised 
ring,  which  is  finely  striated  longitudinally. 

Dimensions. — ^Width  of  interambulacral  plate,  .78 ;  height, 
.64 ;  length  of  primary  spines,  about  3  inches ;  greatest  diam- 
eter of  same,  .34. 

The  interambulacral  plates  of  this  species  are  very  anala- 
gous  to  those  of  the  ^.  acuUatus,  but  their  size  is  nearly  dou- 
ble. The  spines  are  very  peculiar  and  can  scarcely  be  mista- 
ken for  those  of  any  of  its  congeners. 

Geol.  Pos.  and  Loc. — IJi)per  Coal  Measures,  Kansas  Ter. 

Collected  by  Major  Hawn  near  the  head-waters  of  Verdi- 
gris River  and  in  the  valley  of  Cotton-wood  Creek. 

Phillipsia  Missouriensis,  Shumard. 
Head  and  thorax  unknown. 
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Fenestndes  long,  irregular  in  form,  generally  quadrangular, 
seven  or  eight  times  as  long  as  the  width  of  the  interstices, 
deeply  indented  or  knotted  on  the  sides  by  large  and  project- 
ing cells ;  two  and  one-half  in  the  space  of  two  lines  vertical- 
ly, about  four  in  two  lines  transversely. 

CeUa  large  and  prominent,  distant,  placed  in  somewhat  va- 
ried series  on  the  two  sides  of  the  longitudinal  ribs,  alternate, 
six  or  eight  to  each  fenestrule. 

This  species  resembles  no  other  which  I  have  seen  describ- 
ed ;  it  has  been  described  from  a  fragment  well  preserved  on 
the  surface  of  a  black  limestone,  with  other  more  imperfect  / 
branches  embedded  in  the  matrix ;  the  stems  are  sometimes 
slender,  and  become  irregularly  thickened  near  the  bifurca- 
tions, where  they  have  the  indistinct  appearance  of  another 
line  of  pores,  between  the  prominent  pores  on  the  sides.  In 
some  large  stems,  which  could  not  be  decided  as  certainly  be- 
longing to  this  species,  there  were  indistinct  appearances  of 
three  lines  of  cells. 

Fbnestella  Shumabdii.     {ProuL) 

CorrcUlum  formed  of  delicate  branches  apparently  without 
dissepiments,  most  probably  fan-shaped  or  dendritic. 

Interstices  bent,  somewhat  contorted  in  places,  very  slen- 
der, frequently  bifurcated  at  the  distance  of  one  to  one  and  a 
half  lines  apart ;  keel  delicate,  a  fine  line  frequently  interrup- 
ted by  the  mfringement  of  the  cells. 

Diss^ments  still  more  slender  than  the  interstices,  placed 
at  nearly  regular  intervals,  bowed  towards  the  border,  not 
seen  with  the  naked  eye,  or  a  very  low  power  of  the  magni- 
fying glass,  much  depressed,  swelling  at  their  junctions  with 
the  dissepiments. 

Fenestndes  quadrangular  or  oval,  eight  in  the  space  of  two 
lines  transversely,  about  eight  to  nine  in  the  same  space  ver- 
tically, indented  by  the  large  pores. 

CeU  pores  comparatively  large,  placed  near  reverse  or  low 
in  the  fenestrules,  about  two  to  each  fenestrule,  one  to  each 
dissepiment,  sometimes  two  where  the  dissepiment  is  expand- 
ed, lip  thin  but  cells  more  or  less  projecting. 

This  small  and  beautiful  species  we  have  dedicated  to  Dr. 
Creorge  G.  Shumard,  Geologist  to  the  United  States  Expedi- 
tion under  Capt.  John  Pope,  whose  ardent  labors  and  scien- 
tific zeal  have  contributed  so  effectually  to  unfold  the  Geol- 
ogy of  a  large  portion  of  the  hitherto  unexplored  regions  of 
Texas  and  New  Mexico. 

Jjocality, — In  dark  gray  subcrystalline  limestone  of  the 
Carboniferous  Period,  from  the  Organ  Mountains,  New  Mex- 
ico. 
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compton  on  the  Santa  F&  road,  Kansas  Ter.    It  has  only 
been  found  in  the  Upper  Coal  Measures. 

Phillipsia  Cliftonensis,  Shumard. 

Pvgidium  small,  semi-elliptical,  gibbous,  width  greater  than 
the  length ;  axal  lobe  elevated  longitudinally,  gently  arched, 
dorsum  slightly  depressed,  width  at  forward  extremity  about 
equal  to  one  lateral  lobe  excluding  the  smooth  margin,  gradu- 
ally tapering  and  terminating  in  a  blimt  point  posteriorly; 
ringSy  vcom  thirteen  to  fourteen,  sub-granulose,  separated  by 
distinctly  impressed  furrows ;  lateral  lobes  angulated  near  the 
middle,  flattened  above  and  on  the  sides,  well  defined  from 
the  margin  by  a  shallow  but  distinct  furrow ;  segments  seven, 
rounded,  separated  by  distinct  linear  sulci ;  margin  moderately 
wide  and  regularly  convex. 

Dimensions, — Length,  .23 ;  width,  .25 ;  height,  .11 ;  height 
of  axal  lobe,  .04 ;  length  of  same,  .19. 

Geol.  Pos,  and  hoc, — ^This  little  species  was  obtained  from 
the  superior  beds  of  the  Upper  Coal  Measures,  at  Clifton 
Park,  Kansas  Ter. 

Collected  by  Major  Hawn. 

Cythebe  {Beyrichia)  Americana,  Shumard. 

Valves  ovate,  sub-quadrate,  smooth,  height  about  half  the 
length,  somewhat  gibbous ;  dorsal  edge  and  extremities  round- 
ed, margined  with  a  narrow  border  which  is  broadest  at  the 
larger  end ;  ventral  margin  straight,  occupying  about  two-thirds 
the  length ;  sides  marked  inferiorly  with  three  furrows,  the 
middle  one  deeply  impressed  and  extending  obliquely  from 
the  ventral  margin  to  the  middle  of  the  valve,  the  others 
rather  shallow,  and  that  near  the  smaller  extremity  curved. 

Dimensions, — ^Length,  .04 ;  height,  .02. 

This  beautiful  little  species  was  collected  by  Major  Hawn 
from  the  Upper  Coal  if  easures  of  the  valley  of  Verdigris 
River,  E^ansas  Ter.  It  is  exceedingly  abundant  on  thin  slabs 
of  limestone,  associated  with  Myalina  recta. 
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CompoHson. — It  will  be  seen  from  the  description  that 
this  species  resembles  the  FenesieUa  retiformis  (Mc  Coy) — 
Keratophytes  retiformis  (Schlotheim), — ^but  differs  in  the  size 
of  its  interstices,  in  the  large  tubercles  on  the  midrib,  and  the 
irregalar  disposition  or  the  cell  pores,  and  the  absence  of  in- 
dentatation  by  those  of  the  fenestrules. 

Note. — ^There  seems  to  be  some  discrepancy  in  McCoy's 
description  of  jP.  reti/ormis ;  it  may,  however,  prove  to  be  a 
typographical  error.  We  are  told  that  the  interstices  are  thin, 
the  fenestrules  about  two  thirds  the  width  of  the  interstices, 
and  nearly  twice  as  long  as  broad,  while  the  dissepiments  are 
strong ;  yet  the  space  of  two  lines,  longitudinally  or  trans- 
versely, ^ve  the  same  number  of  fenestrules,  or  five  to  six. 
Now  this  is  an  impossibility  in  a  mathematical  point  of  view, 
80  that  some  error  must  have  crept  into  his  description. 

Collected  by  Dr.  Geo.  G.  Shumard,  from  the  Carboniferous 
Limestone  of  the  Organ  Mountains,  New  Mexico. 

E8Chaba(?)  concsntbica.     {ProuU) 

CorraUum  broad,  branched,  swelled  at  base  and  bifurca- 
tion, compressed  or  flattened ;  outer  edge  thin,  smooth ;  lon- 
^tudinal  ridges  separating  cells  minutely  striate,  stria)  sur- 
rounding the  prominent  lip  of  the  cell  in  concentric  lines ;  if 
any  accessory  cells,  one  placed  at  the  base  of  the  aperture,  ir- 
regularly punctate  from  weathering ;  cells  slightly  ventricose, 
oval,  with  the  appearance  of  a  raised  round  lip,  arranged  in 
alternating  lines  between  the  ridges,  or  in  transversely  oblique 
lines ;  central  axis  distinct,  a  thin  plate  slightly  waved  and 
membraniform ;  cells  about  fifteen  transversely  across  the  wi- 
dest part  of  the  bifurcation,  which  is  about  four  lines  wide, 
eight  in  the  narrowest  part,  which  is  about  two  and  half  lines 
wide,  about  ten  at  the  base,  which  is  three  lines  wide ;  cellules 
fibrous  on  both  sides. 

We  have  placed  this  species  provisionally  among  the  Es- 
char  a;  it  is  different  from  the  M.  accUpellum  (Lonsdale),  and 
resembles  in  the  disposition  of  its  suiface  the  JE,  quinquepo- 
rata  of  Hagenow. 

liocality, — Organ  Mountains,  New  Mexico. 

Collected  by  Dr.  Gko.  G.  Shumard. 

Eschaba(?)  tubebculata.    {Frout,) 

CorraUum  somewhat  flattened,  border  round,  wider  than 
long,  ridges  minutely  granular  and  tubercled  between  the  cells. 

CeUs  not  ventricose,  alternate  in  the  furrows,  or  in  trans- 
verse oblique  lines ;  no  apparent  lip,  but  the  appearance  of 
indistinct  accessory  pores  m  a  circle  around  the  cells ;  about 
one  line  and  three-fourths  wide,  with  nine  lines  of  cell  open- 
ings, about  six  in  the  same  space  longitudinally. 
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J}im&tsions. — Angle  of  divergence  of  sides,  46°;  length, 
0.42  of  an  inch;  width  at  summit,  0.;i7;  length  of  base,  0.14; 
wiilth  of  same,  0.14. 

Oar  species  differs  from  C  acutiis  (McCoy),  by  ita  inoro 
slender  form,  narrow  base,  convexity  of  the  eumniit,  and  other 
important  characters. 

Occurs  in  the  Devonian  strata  of  the  Falls  of  the  Ohio,  and 
on  Bear-Grass  Creek,  near  Louisville,  Kentucky ;  also  iu  the 
vicinity  of  Columbus,  Ohio.  Beautifiil  examples  of  this  spe- 
ries  are  to  be  found  in  the  cabinet  of  my  fiiend,  Dr.  L.  P.  Yan- 
dell,  at  Louisville,  Ky. 

CODABTER   AatBRlCANUa,  iVI  Sp. 

The  fiorfy  of  this  little  species  presents  the  form  of  an  in- 
verted pjTamid,  with  a  convex  pentagonal  base,  and  its  apex 
very  slightly  truncated.  Th«  surfaces  of  the  basal  and  radial 
{neces  are  covered  with  exceedingly  delicate  stri»,  whose  di- 
rection are  nearly  parallel  with  the  borders. 

The  bate  is  subconic,  obscurely  triangular,  wider  than  long, 
and  occupies  about  two-fifths  the  entire  length.  Its  superior 
edges  are  but  slightly  excavated,  and  the  under  surface  bears 
a  very  small  columnar  facet,  which  appears  to  be  circular. 

The  radial  pieces  are  longer  than  wide,  most  prominent  in 
the  middle,  flattened  on  the  eides,  and  their  lateral  edges  sub- 
parallel  or  slightly  divergent  in  an  upward  direction.  The 
pseudo-ambulacral  spaces  arc  very  short,  moderately  excava- 
ted, and  their  edges  iliver^e  very  rajiidly.  The  limbs  are  also 
quite  short  and  bent  slighUy  inwards. 

The  pseudo-ambulacral  fields  are  narrow,  linear,  and  sepa- 
rated from  each  other  by  broad,  triangular  spaces,  marked 
similar  to  those  of  the  preceding  species.  The  epeoimen  is 
imperfect  at  the  summit,  so  that  the  form  and  number  of  the 
pore  pieces  can  not  be  determined. 

This  species  is  very  similar  to  Codaater  pjframtdattta,  of 
which  it  may  bo  merely  a  strongly  marked  vanety.  The  prin- 
cipal differences  are  the  much  greater  fineness  of  the  stnn  of 
the  surface,  the  entire  absence  of  the  broad  depressed  band 
at  the  lateral  sutures,  and  its  shorter  radial  pieces. 

Dimentions. — Length,  0.29 ;  width  at  summit,  0.20 ;  length 
of  base,  0.10;  width  of  same,  0.12:  length  of  radial  pieces, 
0.16. 
Found  in  the  Devonian  strata  at  the  Falls  of  the  Ohio. 

Pextbeuites  (Codabter?)  Kentuckyenbib,  If.  sp. 

{PI.  IX.,  fig.  6.) 

We  possess  merely  fragments  of  this  species,  conusting  of 
one  basal  and  two  of  the  radial  pieces,  but  they  are  so  dJSer- 
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besides,  the  latter  has  fenestrules  nearly  double  as  wide  as 
the  interstices,  being  at  the  same  time  strongly  corticated, 
at  least  on  the  reverse. 

It  resembles  the  JFl  antiqna  {Gold  9p.  McCoy)^  but  differs 
by  the  thickness  of  its  interstices,  as  well  as  by  the  greater 
length  and  fewer  number  of  fenestrules  in  a  given  space. 

X/Qcality, — ^Permian  White  Limestone,  Guadalupe  Moun- 
tain, New  Mexico. 

Fbnxsteixa  cobticata.     (ProiU.) 

CorraUum  wide,  long  fan-shaped ;  bifurcations  few,  caused 
by  the  mere  insertion  of  a  middle  line  of  fenestrules ;  length 
unknown — ^that  of  the  specimen  at  least  two  inches. 

XfOngitudinal  rays  or  interstices  large,  only  about  one-third 
less  than  the  fenestrules,  tubular-striate  where  worn,  the  striae 
expanding  as  they  ascend  between  each  osculc,  from  one  dis- 
septiment  to  another,  about  seven  to  two  lines. 

JHssepimerUs  short,  stout,  expanding  at  junction  with  rays, 
seeming  to  surround  them,  non-poriferous ;  seven  in  the  space 
of  two  lines. 

Fenestrules  nearly  as  wide  as  long  where  worn  down,  pre- 
senting hollow  squares  with  thin  sharp  edges ;  where  well  pre- 
served with  the  cortex  investing  them,  they  are  nearly  oval ; 
sbout  six  transversely,  or  longitudinally. 

Cell  pores  indistinct,  but  sufficiently  marked  to  show  three 
large  cells  to  each  fenestrule,  or  five  counting  the  two  which 
belong  to  the  dissepiments  above  and  below. 

Heverse  distinctly  corticated,  the  surface  showing  an  irregu- 
lar line  of  tubercles  upon  each  ray,  with  scattered  pores. 

This  description  is  drawn  from  a  specimen  which  is  much 
weathered,  but  by  careful  observation  we  trust  we  have  been 
able  to  define  its  relations : — ^It  bears  an  analogy  to  the  F. 
patttla  (Mc  Coy)y  and  the  jP.  antiqua  (  Gold,  sp,  ib.)y  but  dif- 
fers in  the  same  relations  as  the  F.  Popeana.  It  may,  indeed, 
be  only  a  variety  of  the  latter ;  but,  from  its  fan-shaped  ex- 
pansion, the  greater  length  of  its  bifurcations,  the  sm^ler  size 
of  its  fenestrules,  and  the  wider  separation  of  its  pores  trans- 
versely on  the  two  sides  of  the  longitudinal  rays,  we  are  in- 
clined to  believe  that  better  preserved  specimens  will  enable 
us  to  establish  a  specific  difference.  The  F.  corticata  and  F. 
Popeana  both  resemble  the  Retepora  (F.)  tenuiJUia  and  i?. 
(jFI)  flabeUata^  Phillips^  but  his  descriptions  are  so  meagre 
that  it  would  be  difficult  to  determine  fully  their  analogies  or 
differences.  Both  of  the  latter  seem  to  be  keeled,  and  their 
dissepiments  are  represented,  both  in  the  text  and  plates,  as 
being  thinner  than  in  our  two  species. 

Locality. — Collected  by  Dr.  Geo.  G.  Shumard  from  the 
Carboniferous  Limestone  of  the  Organ  Mountains. 
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FeMXSTELLA  INTEKSIKDrA.      (Proiit.) 

Corrallum  most  probably  fan-slmpcd ;  eise  not  known,  as 
we  have  only  a  fragment  near  the  outer  border. 

JiUer»tices  or  longitudincd  rays  slender,  round,  or  compres- 
sed at  the  sides,  so  as  to  render  them  siibaugular  on  the  ob- 
verse, more  or  less  flexuous,  irregularly  dichotomising;  three 
branches  from  one  stem  dichotomise  first  at  two,  then  at  one, 
two,  and  even  three  lines  apart.  Aie/ nearly  obsolete;  seems 
'   to  have  been  somewhat  tubercled. 

Sissepiment/t  about  one-third  as  large  as  the  iiiteratices, 
round,  expanded  as  they  terminate  on  tho  longitudinal  rays, 
depressed  below  the  general  surface,  sometimes  opposite  but 
most  frequently  alternate,  about  one  line  apart. 

JFeneatmdea  irregular  in  forrei,  biit  generally  long  rectangu- 
lar rounded  at  the  angles,  from  one  to  four  times  as  wide  as 
the  interstices,  lanceolate  at  tlie  bifurcations,  about  two  in  two 
lines  longitudinally,  about  five  or  six  transversely. 

Cells  from  five  to  seven,  most  frequently  six,  on  oacli  side 
of  the  fenestrules ;  small,  oval ;  longitudinal  lips  thin ;  the  two 
lower  cells,  with  a  supemumerEiry,  are  placed  in  a  triangular 
expansion  at  the  bifurcations ;  periphery  of  the  fenestrules  not 
indented,  the  cells  seeming  to  lie  rather  under  the  longitudi- 
nal rays. 

Comparisons. — This  graceful  species  bears  a  close  anal<^ 
to  F.  Milleri  {Lonsdak,  as  more  fuUy  dencrihed  by  McCoy), 
but  differs  in  tho  length  of  its  fenestrulea,  the  want  of  altern- 
ation and  anastamosts  among  the  cells,  aod  in  the  number  of 
the  cell  pores  to  each  fencstrule. 

It  resembles  the  F.  subantiqva  {lyOrbigny),  F.antiqua 
(Lonsdale),  but  differs  by  its  slender  dissepiments,  their  great- 
er distance  apart,  and  the  greater  length  of  its  fenestrules. 

This  species  being  analagoua  in  its  general  form  and  other 
characters  to  F.  MUleri  and  F.  tttbantiqtta,  I  have  assigned 
to  it  the  name  of  intermedia. 

Locality. — Collected  by  Dr.  George  G.  Shumard  from  the 
Carboniferous  Limestone  of  the  Organ  MounttUDS. 

Fensbtella  variabilis.     {Frout.) 

Corrallum  large,  branched,  bifiircating  irregularly,  most 
probably  fan-shaped. 

Int^sticee  stout,  slender  near  border,  minutely  subangular, 
striated  irregularly,  thickened  near  bifiircations. 

Dissepiments  slender,  expanded  at  junction  with  longitu- 
dinal rays,  striated,  or  marked  with  indistinct  cells,  at  variable 
distances  apart,  about  one  line  and  a  quarter  in  the  best  pre- 
served portion  of  the  specimen. 
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Fenestndea  long,  irregular  in  form,  generally  quadrangular, 
seven  or  eight  times  as  long  as  the  width  of  the  interstices, 
deeply  indented  or  knotted  on  the  sides  by  large  and  project- 
ing cells ;  two  and  one-half  in  the  space  of  two  lines  vertical- 
ly, about  four  in  two  lines  transversely. 

Cells  large  and  prominent,  distant,  placed-  in  somewhat  va- 
ried series  on  the  two  sides  of  the  longitudinal  ribs,  alternate, 
six  or  eight  to  each  fenestrule. 

This  species  resembles  no  other  which  I  have  seen  describ- 
ed ;  it  has  been  described  from  a  fragment  well  preserved  on 
the  surface  of  a  black  limestone,  with  other  more  imperfect 
branches  embedded  in  the  matrix ;  the  stems  are  sometimes 
slender,  and  become  irregularly  thickened  near  the  bifurca- 
tions, where  they  have  the  indistinct  appearance  of  another 
line  of  pores,  between  the  prominent  pores  on  the  sides.  In 
some  large  stems,  which  could  not  be  decided  as  certainly  be- 
longing to  this  species,  there  were  indistinct  appearances  of 
three  Imes  of  cells. 

Fenestella  Shumabdii.     {Prout) 

CorraUum  formed  of  delicate  branches  apparently  without 
dissepiments,  most  probably  fan-shaped  or  dendritic. 

Jrderstices  bent,  somewhat  contorted  in  places,  very  slen- 
der, frequently  bifurcated  at  the  distance  of  one  to  one  and  a 
half  lines  apart ;  keel  delicate,  a  fine  line  frequently  interrup- 
ted by  the  infringement  of  the  cells. 

JXesepimenta  still  more  slender  than  the  interstices,  placed 
at  nearly  regular  intervals,  bowed  towards  the  border,  not 
seen  with  the  naked  eye,  or  a  very  low  power  of  the  magni- 
fying glass,  much  depressed,  swelling  at  their  junctions  with 
the  dissepiments. 

Fenestrxdes  quadrangular  or  oval,  eight  in  the  space  of  two 
lines  transversely,  about  eight  to  nine  in  the  same  space  ver- 
tically, indented  by  the  large  pores. 

Cell  pores  comparatively  large,  placed  near  reverse  or  low 
in  the  fenestrules,  about  two  to  each  fenestrule,  one  to  each 
dissepiment,  sometimes  two  where  the  dissepiment  is  expand- 
ed, lip  thin  but  cells  more  or  less  projecting. 

This  small  and  beautiful  species  we  have  dedicated  to  Dr. 
Greorge  G.  Shumard,  Geologist  to  the  United  States  Expedi- 
tion under  Capt.  John  Pope,  whose  ardent  labors  and  scien- 
tific zeal  have  contributed  so  effectually  to  unfold  the  Geol- 
ogy of  a  large  portion  of  the  hitherto  unexplored  regions  of 
Texas  and  New  Mexico. 

IdOcality, — ^In  dark  gray  subcrystalline  limestone  of  the 
Carboniferous  Period,  from  the  Organ  Mountains,  New  Mex- 
ico. 
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Fenbstella  Norwoodiana.     (Prnut,) 

Corrallum  most  probably  cyathiform,  smail  and  _ , 

reverse  only  exposed, 

1,011  ffittidinal  rays  Inrge,  nearly  twice  the  flbii?  of  the  fenee- 
tniles,  minutely  granular,  seldom  branched,  division  trilid  at 
one  point. 

DiaiepimenlB  short,  round,  not  depressed- 

Fenestruieg  generally  sharp,  quadmngular,  Heliiom  oval, 
slightly  longer  than  broad,  sixteen  or  seventeen  in  the  space 
of  three  lines  longitudinally,  eighteen  to  nineteen  in  the  same 
apace  tranaversely, 

Oboerae  or  innsr  face,  seen  by  removing  a  portion. 

JrUerstxcea  characterized  by  a  minute,  sharp-edged  and  00- 
casionally  tubcrelcd  keel,  aeparating  two  alternate  rows  of 
large  vesicular  cells,  with  Bmall  pore  openings  one  to  eaoli 
dissepiment,  and  one  to  each  fenestnde  where  regular;  some- 
times two  to  a  fenestnile,  hut  this  is  an  exception  to  the  type, 

Comparison. — This  minute  and  bcantifhl  species  resembles 
the  I^.  cribroea  {Half),  from  which  it  is  distinguished  by  the 
greater  number  of  fenestrules  in  a  given  space.  Farther  com- 
parison can  not  be  instituted,  as  Hall  did  not  sec  the  obverse 
in  his  specimen. 

Locality. — Carboniferous  Limestone  of  Organ  Mountains, 
New  Mexico.    Collected  by  Dr.  Geo.  G.  Shumard, 

It  is  with  much  pleasure  that  we  dedicate  this  handsome 
species  to  our  friend  Dr.  J.  G.  Norwood,  whose  labors  liave 
contributed  so  largely  to  our  knowledge  of  W^eatem  Geology 
and  Palseontology. 

Fenkrtella  BUBRBTnroRins.     (Prout.) 

Corrallum  fan  or  cup-sbapcd,  waved  transversely,  probably 
two  or  three  inches  long,  reverse  only  exposed. 

Interstices  stout,  minutely  granular  or  cellular  striate,  the 
Btrite  seeming  to  flow  upon  the  interstices  so  as  to  surround 
the  fenestrules  with  flexuous  concentric  lines,  bifurcatiooB 
not  frequent,  situated  two  and  a  half  to  three  and  a  half  lines 
apart. 

Dissepiments  nearly  as  large  as  interstices,  granular,  or 
striate  when  much  worn. 

Fenestrules  oval,  generally  opposite,  or  at  least  opposite  in 
waved  transverse  lines,  irregular  in  size,  five  or  six  in  tiie  space 
of  two  lines,  measured  transversely  or  longitudinally. 

Obverse,  or  medallion  faee,  interstices  marked  by  a  middle 
line  of  large,  incgularly  sized  tubercles,  with  larger  and  small- 
er cells  irregularTv  placed  around  them ;  we  thought  we  could 
perceive  traces  of  a  row  of  larger  cells  on  the  two  sides  of  the 
fcnestrulc,  about  two  to  each  space,  but  these  when  seen  were 
most  frequently  opposite  to  the  large  tubercles. 
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C*>mp0Wi§Cff^ — It  wQI  be  seen  from  tbe  descrxptii3iL  diat 
Htm  wfjftcktm  membles  the  Ftnesldla  raifarmis  (Ms  Cm/) — 
XtmtUifph^fUM  ftHf^frmU  (SeUotbeiin)y — but  differs  in.  i;&if  iize 
of  ite  interrtieea,  m  the  large  tabercles  on  the  midribc  ami  the 
vn^fgfAnt  <KM>osition  tfr  the  cell  pores,  and  the  aboaoit  if  In* 
deiit«l4ktion  fff  those  of  the  fenestmles. 

Nf4€4 — There  seems  to  be  some  discrepancj  ix  lSjiCrr-9 
description  fA  F,  rttifcfrmU ;  it  mar,  bowerer,  ptvw^  *i  le  i 
trpoffraphical  error.  We  are  told  that  the  intersdoa  an  -Ain. 
the  feneiitrales  aboat  two  thirds  the  width  of  the 
and  nearly  twice  as  long  as  broad,  while  the 
strong ;  jet  the  space  of  two  lines,  longitndinaDy  or  s? 
rerse^,  gire  the  same  nnmber  td  fenestrales,  or  tr^  «x 
]9ow  this  is  an  impossibilitj  in  a  mathematical  pocst  of 
so  that  some  ^rrnt  mast  hare  crept  into  his  descriptkiiL 

Collected  bj  l>r.  Geo.  O.  Shnmard,  from  the  Cai^wniferraB 
Limestone  of  the  Organ  Mountains,  New  Mexico. 

£snfARA(?)   COKCXlfTBICA.      (TtOuLS 

CorraUum  broad,  branched,  swelled  at  base  aad  liiftirca- 
tlon^  compressed  or  flattened ;  outer  ed^e  thin,  smonck  :  l/ri>- 
gltndinal  ridges  separating  cells  minutelj  striateu  igavs  scr> 
rounding  the  (prominent  lip  of  the  cell  in  concestnc  linpf :  if 
nt%j  accessory  cells,  one  placed  at  the  base  of  the  j^iecrcrf^.  ir- 
regularly punctate  from  weathering ;  cells  slightlj  vti&trjrt^iiv^ 
oval^  with  the  aiipearnnco  of  a  raised  round  Ii|s  amoicrf^S  ox 
alternating  lines  between  the  ridges,  or  in  transixnellT  c^iBi^ 
lines :  centrnl  axis  distinct,  a  thin  plate  sli^tlj  wmw^Hi  scif 
meninranifonn ;  cells  about  flfleen  transversely  acnMs  tht  ^rv 
dest  pnrt  of  the  biftireation,  which  is  about  fbor  liDes  w^5f^ 
eight  in  the  narrowest  part,  which  is  about  two  and  ha2f  liz:^ 
wide,  about  ten  rit  the  base,  which  is  three  lines  wide;  c^elUml!^ 
flbffMis  on  both  sides. 

We  have  placed  this  species  tiroyisionally  among  tbe  R^ 
chtrn «'  it  is  difTerent  from  the  A*  icalpettum  (Lonsdale),  and 
resenililes  In  the  disposition  of  its  sunace  the  JS,  quin^/wp^^ 
rato  of  llagenow. 

tiOVitlify,  -  { )rgan  Mountains,  New  Mexico. 

(lolliuMeil  liy  |lr.  (leo.  G.  Shumard. 

ISsrnAnA(r)  Ti;nMiioi;t.ATA.    {Prout.) 

(MfTffllum  sotuewhat  flattened,  border  round,  wider  than 
loutff  Hflgi>A  tnituitely  grntnilar  and  tuberclod  between  the  cells. 

rVff*  ui»t  vphtrietme,  niteninte  in  the  fhrrows,  or  in  trans- 
verse ot)lii|ue  linos  t  no  appati>nt  lip,  but  the  appearance  of 
indlstinot  aeeessory  pores  In  a  elrele  anmnd  the  cells;  about 
otie  line  ami  three-f\>urihs  wld^s  with  nine  lines  of  cell  open- 
ings, about  sU  in  the  same  spaim  longitudinally. 
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We  have  placed  this  epeoiea,  al§o,  among  Eschara  provis- 
ionally. KotwithBtsmding  the  able  effort  of  D'Orbigny  to 
bring  about  barmony  and  regularity  in  the  ehaus  which  pre- 
vailed in  the  classification  of  the  Bryozoa,  we  aiv  inclined  to 
believe  that  some  confnsion  still  remains  in  rcgaivl  to  the  tmc 
generic  characters  of  EAnhara,  Sulcapora,  Ptiiodietytt,  and 
SuUocava.  Whether  these  have  been  separated  upon  inade- 
quate structural  differences,  we  are  uot  prepared  to  deter- 
mine. 

Loetdity — Or^n  Mountains,  New  Mexico. 

Collected  by  Dr.  G^o.  G.  Shumard. 


First  of  a  Series  of  Dtecriptions  of  CAnnosiKKRoifs 

Brtozo*. 

bt  h.  a.  fbout,  h.d. 

FEXESTRALIA,  tuvb  »uhgmut,     (Prtmt.) 

Fenestralia  St.  Ludovici.     (Prout.) 

CorraOum  flabellifomi,  bifurcating  frequently,  and  rapidiv 
expanding  into  a,  broad  frond,  folded  upon  itseu  longitudinal- 
ly near  the  top. 

Longitudinai  rays  or  intergtiees  large,  round  near  base, 
more  angular  towards  the  middle  of  the  frond  ;  midrib  indis- 
tinct near  the  base,  very  prominent  and  well  ni.irkcd  where 
slightly  wenthereil. 

Disa^menta  short,  strong,  and  enlarged  at  the  junction 
with  the  longitudinal  rays. 

Feneatrules  long  oval  or  elliptical,  rarely  quadrangular,  two 
to  two  and  a.  half  in  two  lines  measured  longitudinally,  four 
in  two  lines  transversely. 

Cells  in  two  rows  on  either  side  of  the  midrib,  most  gener- 
ally opposite  in  the  two  rows,  and  opposite  on  the  two  sides 
of  the  midrib,  five  to  each  fenestrule,  or  twenty  inclusive  of 
the  two  rows  on  each  side. 

Reveree,  fenestrules  quadrangular  from  the  want  of  expan- 
sion in  the  junction  of  tne  dissepiments,  rays  and  dissepiments 
rounded,  mmutely  tubular-striate. 

This  Fenestelia  is  characterized  by  a  double  row  of  pores 
on  each  side  of  the  midrib,  without  a  divisional  keel  between 
the  two  series  of  pores  upon  the  sides.  No  generic  descrip- 
tion of  Feneatella  would  include  this  species  except  the  very 
general  original  description  of  Lonsdale.  As  limited  bv 
D'Orbigny  or  King,  it  would  be  a  wrong  collocation  to  place  it 
among  Fenestella  proper.  The  existence  of  two  rows  of  pores 
on  each  side  without  a  separating  keel  entitles  it  to  be  ranked 
as  a  subgenus  of  Feneetala,  as  much  as  two  approximating 
lines  of  cells  without  a  keel  would  give  authority  to  M.  D'Or- 
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bigny  to  separate  Heteporina^  or  minute  lines  of  pores  on  the 
midrib  would  authorize  him  to  establish  the  genus  of  Fenea^ 
treUina.  The  same  remarks  may  be  applied  to  the  Kera- 
tophytes  of  Schlotheim,  the  Polypora  of  McCoy ^  and  the 
^ynocladia  of  King.  If  the  Kercntophytes  is  to  be  separated 
because  it  has  more  than  two  serial  Imes  of  pores  without  me- 
dian ribs,  we  see  no  good  and  sufficient  reason  why  our  sub- 
genus may  not  be  established  on  the  characters  which  we  have 
mdicated  above.  It  is  certainly  a  departure  from  the  origi- 
nal type  of  FenesteUa  as  limited  bv  D'Orbigny,  as  well  as  a 
departure  from  the  broader  limit  given  by  King,  in  the  ab- 
sence of  median  ridges  between  the  double  series  of  pores. 

We  have  another  specimen  from  Warsaw,  Illinois,  which 
seems  to  be  larger  and  somewhat  differently  bifurcated ;  in 
this  the  cells  are  large  and  tuberculated  in  the  two  lines, 
prominently  indenting  the  sides  of  the  fenestrule,  but  the 
.  number  of  pores  to  the  fenestrules  could  not  be  detennined 
because  of  the  depression  of  the  dissepiments ;  it  seems  to  be 
a  larger  and  better  preserved  species  of  this  subgenus. 

Locality. — Upper  layers  of  St.  Louis  Limestone,  St.  Louis. 

Fenestella  plumosa.     (ProtU,) 

CorraUum  forming  a  broad,  waved,  fUnnel-«haped  frond,  about  three  inch- 
es wide,  one  and  three-quarters  high ;  bifurcations  frequent,  at  from  one  to 
two  or  more  lines  apart. 

Interstices  or  longitudinal  ravs  not  slender,  beautiftilly  striate  on  reverse ; 
keel  moderately  large,  round,  slightly  waved,  dilating  into  three  or  more 
low  tubercles  to  each  fenestrule,  waved  linear  where  not  worn.  These 
tubercles  are  less  than  their  diameter  tpart,  sometimes  opposite,  and  some- 
times alternating  with  the  cell  pores. 

Interstices  thick,  round,  short,  swelling  at  their  junction  witli  the  longi- 
tudinal rays  so  as  to  give  a  long  oval  or  suboval  form  to  die  fenestrules. 

Fenestrules  in  regular  lines  between  the  bifurcating  and  anastomosing  lon- 
gitudinal rays,  generally  six  in  the  space  of  two  lines  longitudinally,  about 
ten  in  the  same  space  transversely,  being  nearly  twice  as  long  as  broad. 

Cdl  pores  large,  indenting  the  margin  of  the  fenestrule,  three  to  each  fen- 
estrule on  each  side. 

Beverse  beautifrilly  striate  where  not  too  much  worn ;  where  much  weath- 
ered so  as  to  be  cut  down  to  the  base  of  the  cells,  these  are  seen  to  be  large, 
apparently  angular,  alternately  in  juxtaposition  without  any  intervening 
pores,  or  mesial  solid  division.  There  is  a  distinct  pedicle  to  the  frond,  the 
weathered  appearance  of  other  rootlets,  and  also  a  process  shooting  down 
from  the  longitudinal  rays,  at  the  distance  of  about  three  lines,  the  office  of 
which  seems  to  have  been  to  give  greater  firmness  to  the  position  of  the 
funnel-shaped  corrallum.  There  is  near  the  base,  also,  the  appearance  of  a 
thick,  yellowish,  stony  crust,  which  is  irregularly  porous,  and  which  seems  to 
be  a  part  of  the  incrustation  which  covered  this  polypidom  in  its  recent  state. 

Comparison. — This  species  resembles  very  closely  the  F,  retiformis  of 
Schlotheim,  but  differs  in  the  greater  thickness  of  the  interstices  and  dissepi- 
ments, and  the  want  of  constancy  and  prominence  in  the  tubercles.  It  may 
be  observed  here,  that  any  Fenestella  with  sessile  cells,  or  cells  implanted 
in  the  midrib,  are  liable  to  appear  in  the  weathered  condition  more  or  less 
tuberculous.  At  one  point  in  the  specimen  before  us  where  there  scorns  to 
be  no  weathering,  the  keel  is  linear,  and  waved  by  the  interruption  of  these 
tuberculous  expansions.  The  imperfect  development  of  the  tubercles,  and 
the  size  of  the  interstices  and  dissepiments,  are  sufficient,  we  believe,  to 
separate  it  from  the  F,  retiformis.    Locality. — Warsaw,  Illinois. 
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L.  4.S  T. 

(s6~i    PoLVPOEA  Vaebottbn'sis.     {Prout.) 

CorraBum  fan-shaped,  or  from  the  concavity  near  the  base 
moBt  probably  funnel-shaped,  only  a  fragment  of  a  larger  spe- 
cimen,  about  one  inch  long  and  tnree-fourths  of  an  inch  iride, 
the  biilaiiee  of  tlie  expansion  having  been  worn  away. 

Interstices  broad,  round  near  base,  more  flattened  above, 
having  three  irregular  lines  of  pores  near  the  pedicle,  fonr  or 
five  in  the  moreexpanded  portion  ofthe  frond;  the  interstices 
and  fenestniles  disappear  at  one  point,  snd  there  is  a  broad 
expansion  for  the  space  of  three  rays  and  about  ten  or  twelve 
dissepiments,  studiietl  with  numerous  cell  pores,  above  which 
the  longitudinal  rays  and  fcnestrules  appear  again,  and  proceed 
regularly  toward  the  border  of  the  frond. 

Digaefrimenta  short,  broad,  depressed,  striated,  non-porifer- 
ous, and  much  enlarged  at  the  junction  with  the  longitudinal 
rays, 

Feneatrutes  oval,  forming  regularly  dichotomiBing  lines, 
where  not  inteimpted  by  the  expansion  referred  to  above ; 
about  five  in  the  space  of  two  Unes  transversely,  four  to  five 
longitudinally,  or  twenty  to  twenty-five  in  the  space  of  two 
lines  square, 

CkU  pores  not  in  regular  lines,  large,  round,  with  sharp  lips 
Hsing  obliquely  npwanl  from  the  lace  of  the  cormllnm,  with 
interstices  moderately  wide,  and  sometimes  minutely  porous; 
axis,  where  seen,  minutely  tubular-striate. 

A  question  of  some  interest  arises  in  regard  to  the  expan- 
sion rcfen-ed  to  above:  was  this  tlie  result  of  a  wiiiind  in  tho 
frond,  or  did  it  proceed  from  excessive  formative  action  in  tho 
lon^tudinal  rays,  by  which  their  growth  was  too  much  devel- 
oped to  give  rise  to  oscnles?  We  are  inclined  to  believe  that 
it  must  have  resulted  from  a  wound,  or  injury  of  the  frond,  as 
the  cells  seem  to  have  been  directed  from  the  two  bounding 
longitudinal  rays  to  heal  the  breach  of  continuity;  it  is  wefi 
known  that  the  frond  of  our  modem  Qorgoniaa  when  injured 
are  repaired  in  a  similar  manner. 

Comparisona. — Does  not  resemble  (he  GoTgrmia  (^Polypora) 
faatuosa,  G.  Goldfuasiana  or  G.  rdiformia o?  DtKoninck;  there  is 
a  slight  resemblance  between  it  ana  the  Ttliformia  in  ihe  shape  of 
the  feneairules,  but  the  arrangement  of  the  cells  is  different  in  the 
two  species.  It  bears  no  resemblance  to  Rtttpora  (Polypora) 
luxa  or  Rtttpora  {Poly.)  jiuairiformia  {Phiilipa).  The  Poly 
pora  inctpta  at  Hall  is  a  carinated  species,  and  approaches  mora 
nearly  to  Stmodadia.  We  haTe  as  yel  seen  no  description  of  the  P. 
inUritxta  (PorWocfc),  the  P.^xiwsa  (D'OrMgny),  the  P.bifur- 
eaia,  P.  orbieribraU  (Keyserling),  nor  any  of  ihe  species  of  M: 
Coy;  but  as  nearly  all  these  hare  their  nomenclature  founded  on 
certain  specific  characters,  we  believe  we  are  fully  warranted  in< 
giving  to  our  species  a  new  name.  Locality — Warsaw,  Illinois. 
10 
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ent  from  those  of  any  known  species  that  we  feel  justified  in 
characterizing  them. 

The  basal  piece  which  remains  preserved  in  onr  specimen 
is  thin,  pentagonal,  wider  than  long,  convex,  and  with  slightly- 
diverging  sides.  Its  upper  edge  is  concave  and  longer  than 
the  lateral  edges ;  below  is  the  segment  of  a  small,  somewhat 
prominent  ring,  from  which  radiate  three  broad,  obtuse,  roun- 
ded ridges,  two  of  them  terminating  at  the  superior  angles  of 
the  piece,  and  the  third  at  the  middle  of  the  superior  margin. 

The  radial  pieces  are  large,  longer  than  wide,  and  expand 
somewhat  gradually  from  below  upwards.  The  basal  margin 
is  obtusely  angulated  in  the  middle,  and  about  half  as  long  as 
one  of  the  lateral  margins.  The  sides  are  nearly  ])lane  and 
slope  somewhat  rapidly  from  the  margins  of  the  pseudo- 
ambulacro  spaces  to  the  lateral  margins;  below  are  two 
obtuse  angular  ridges,  which  start  from  the  extremity  of  the 
•pseudo-ambulacral  fields  and  proceed  to  the  infero-lateral  an- 
gles of  the  piece.  The  surface  is  marked  with  rather  promi- 
nent, uneven  strise,  which  run  in  lines  nearly  i)arallel  with  the 
lateral  and  inferior  margins. 

The  pseudo-ambulacral  areas  each  form  an  elevated,  nar- 
row, linear  ridge,  in  the  middle  of  a  very  large,  triangular 
space,  which  is  depressed  and  marked  on  each  side  of  the  area 
with  closely  arranged,  lamellar,  longitudinal  striae.  The  pore 
pieces  are  elegantly  striated  on  their  inner  edges,  and  consist 
of  two  rows  of  alternating  pieces  to  each  field. 

This  fine  species  I  found  several  years  since  in  the  shales 
at  "Button-Mould  Knob,"  seven  miles  south  of  Louisville, 
Kentucky.  Its  geological  position  is  at  the  base  of  the  Car- 
boniferous System,  in  beds  which  are  equivalent  to  the  Encri- 
nital  Limestone  of  Missouri,  Iowa  and  Illinois.  It  was  found 
associated  with  Actinocrimis  Yhfidelli,  Productxis  pu7ictatus 
and  Productus  semireticulatus, 

Pentremites  Grosvenori,  N',  ap, 
(PI.  IX.,  fig.  2  a,  b,  c,  d.) 

The  hodrj  of  this  elegant  little  Pentremite  is  clavate,  very 
much  elongated,  with  sides  very  gradually  diverging,  and  the 
summit  gently  convex.  The  surface  is  covered  with  fine, 
closely  arranged  stricn,  which  are  scarcely  perceptible  to  the 
naked  eye. 

The  base  is  slender,  triangular-pyramidal,  with  the  angles 
rounded.  Its  length  is  almost  double  the  width  and  it  occu- 
pies about  one-third  the  total  length.  The  under  surface  is 
triangular,  slightly  excavated,  and  the  columnar  facet  small. 

The  radial  pieces  are  very  much  elongated,  subangulated 
in  the  middle,  and  flattened  on  the  sides.  Their  branches  di- 
verge slightly  and  are  very  short,  scarcely  forming  more  than 
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Owing  to  the  crushed  state  of  the  only  specimen  we  have 
seen  of  this  species  the  structure  of  the  summit  can  not  be 
further  determined.  From  the  same  cause  the  figure  repre- 
sents the  species  much  wider  than  natural. 

Dimensions, — ^Length,  0.75;  width,  about  0.26;  length  of 
base,  0.26;  width  of  same,  about  0.13. 

This  Pentremite  cannot  be  mistaken  for  any  species  hith- 
erto found  in  our  Carboniferous  strata,  but  it  is  closely  allied 
to  PerUremites  JReinwardtii  (Troost),  an  Upper  Silurian  spe- 
cies from  Tennessee.  Our  fossil  is,  however,  more  slender, 
and  the  pseudo-ambulacral  fields  reach  down  to  the  middle 
of  the  radial  pieces,  while  in  the  P.  JReinwardtii  they  extend 
only  about  one-fourth  the  length  of  these  pieces. 

For  the  opportunity  of  describing  this  rare  species  I  am  in- 
debted to  Henry  M.  Matthews,  M£.,  who  has  kindly  placed 
it  in  my  hands  for  this  purpose.  It  was  found  in  the  Encri- 
nital  Lmiestone  near  Monmouth,  Illinois,  where  it  occurs  with 
jPentremites  JVbnooodiiy  Megistocrinue  Evansi^  and  Actino- 
crinus  pyriformis. 

Pbntremites  decussatus,  N,  sp. 
(PI.  IX.,  fig.  6  a,  b.) 

We  have  had  several  radial  plates  of  this  species  in  our  col- 
lection for  a  number  of  years,  and  although  the  locality  where 
they  occur  has  been  frequently  visited  by  collectors,  no  one, 
so  far  as  we  know,  has  been  so  fortunate  as  to  find  a  perfect 
specimen. 

The  radial  plates  are  large,  rather  thin,  much  elongated, 
and  lon^tudinally  arched.  The  basal  margin  is  very  short, 
incurved,  and  the  lateral  mar^ns  diverge  at  an  angle  of  about 
11*.  The  pseudo-ambulacral  gutter  extends  to  the  base  of  the 
pieces.  Below  the  middle  it  is  narrow  and  deep,  and  the  sides 
nearly  parallel,  but  towards  the  summit  it  becomes  shal- 
low and  increases  in  width ;  on  either  side  is  a  well-defined 
angular  carina,  terminating  below  in  a  salient  angle,  which 
serves  to  support  the  extremity  of  the  pseudo-ambulacral  field. 
On  the  upper  portion  of  the  piece  this  carina  is  separated 
from  the  ppral  plates  by  a  longitudinal  groove.  The  sides  are 
nearly  flat  and  decline  from  the*  carina  to  the  lateral  margins, 
very  abruptly  for  a  short  distance  from  the  base,  and  then 
somewhat  gradually.  They  are  ornamented  with  distinct, 
rounded,  transverse  striae,  sometimes  dichotomous,  crossed  by 
simple  longitudinal  strise.  These  impart  to  the  surface  a  pe- 
culiarly elegant  decussate  appearance. 

The  pseudo-ambtdacral  areas  are  very  lonp,  being  continued 
almost  to  the  base  of  the  pieces.  For  some  distance  above  the 
latter  they  are  narrow  and  their  sides  nearly  parallel ;  they 
then  gradually  widen  until  they  arrive  at  the  summit,  where 
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their  width  ia  twice  ns  p-cat  as  at  the  base,  A  deep,  nngular 
mesial  furrow  extends  the  whole  length  of  the  field,  and  on 
either  side  of  this  ia  a  broad  fiirrow,  which  coalesces  with  the 
sides  before  reaching  the  base.  The  fields  consist  of  numer- 
ous pore  and  supplementary  pore  pieces,  the  former  of  which 
are  transverse,  gmdually  increase  in  width  from  below  np- 
wards,  and  extend  the  whole  width  of  the  field.  They  are 
somewhat  wedge-shaped,  their  surface  transversely  csoavated, 
and  their  inner  eictremities  deeply  and  beautiiiilly  striated. 
The  supplementary  pore  pieces  are  very  short,  arched  above, 
and  straight  below. 

This  interesting  species  occurs  at  the  base  of  the  Carbonif- 
erous system  at  Button-Mould  Knob,  seven  miles  south  of 
Louisville,  Kentucky, 

Observations  on  the  Stmct-ure  of  the  Summit  of  tM  Oenus 
J'entremitM. — In  1850,  the  writer,  in  connection  with  Dr.  D. 
D.  Owen,  announced  in  the  Jour,  of  the  Acad,  of  Nat.  Sci, 
Philad.  (Vol.  2,  p.  65),  that  the  mouth  and  ovarial  apertures, 
which  we  find  at  the  summit  of  Pentremites,  were,  in  the  per- 
fect state,  completely  closed  by  a  conical  covering  of  small 
calcareous  plates.  This  announcement  was,  however,  unac- 
companied with  any  details  of  structure,  as  it  was  intended  to 
publish  a  fiiller  account,  illustrated  with  figures.  But  tha 
specimen  upon  which  our  observations  were  founded  was  un- 
fortunately mislaid,  and,  although  hundreds  of  Pentremites 
have  since  been  examined  with  the  view  of  agiun  detecting 
tliis  structure,  no  cxamjOe  was  found  that  exhibited  it  until  a 
few  days  since. 

"During  a  recent  visit  to  Cincinnati,  the  writer  obtained, 
through  the  kindness  of  Mr.  Samuel  T.  Carley,  several  speci- 
mens of  Pentremites  conoideus  (Hall)  from  tlie  Archimedes 
Limestone  of  Spei^en  Hill,  Indiana,  a  species  belonging  to 
the  group  Floreales  of  RtBmer.  After  carefrilly  cleaning  these 
fo8ulB,oneofthem  was  found  toexhibit  very  clearly  theatruo* 
tare  represented  in  PI.  ix.,  fig.  4.  The  central  stellifonn 
space  (mouth)  is  perfectly  closed  by  six  small  microscopic 
plates,  a  central  one  of  a  pentagonal  form,  surrounded  by  five 
smaller  pent^onol  pieces,  which  unite  with  the  edges  of  the 
aperture  and  form  a  little  dome.  The  five  ovarial  openings 
are  each,  in  like  manner,  closed,  as  represented  in  the  figure, 
by  six  minute  pentagonal  plates,  so  arranged  as  to  form  a  lit- 
tle elevation,  which  m  its  general  appearance  reminds  one  of 
the  ovarian  pyramid  that  we  find  in  Caryocrinua,  Agelacri- 
nus,  and  other  genera  of  the  family  Cyatidea, 

Since  the  above  was  written  and  the  plate  engraved,  Prof. 
Swallow  has  liberally  presented  me  with  a  specimen  of  Pen- 
tremitei  aulcatua  (Reemer)  from  Chester,  Illinois,  in  which  the 
Bommit  openings  arc  also  completely  closed;  but  the  form 
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of  the  covering  pieces  are  quite  unlike  those  of  P.  conoideus^ 
and  they  are  arranged  in  a  very  different  manner.  In  this 
fossil  there  rises  from  the  centre  of  the  summit  a  little  pyra- 
mid with  five  salient  and  five  retreating  angles,  the  salient 
angles  being  directly  opposite  the  extremities  of  the  interra- 
did  pieces,  while  the  retreating  angles  correspond  to  the  cen- 
tre of  the  pseudo-ambulacral  fields.  The  base  of  this  little 
pyramid  is  joined  to  the  superior  edges  of  the  pseudo-ambula- 
cral fields  so  as  to  completely  roof  in  the  buccal  and  ovarial 
apertures.  It  consists  of  about  fifty  pieces,  arranged  in  ten 
series ;  the  first  or  exterior  ones  in  each  series  being  of  a  tri- 
angular form,  the  others  elongated  quadrilateral.  Two  series 
of  pieces  stand  over  each  ovarial  aperture,  those  of  one  side 
uniting  with  their  fellows  of  the  opposite  side  at  the  salient 
angles  of  the  pyramid. 

From  these  observations  there  would  seem  to  be  but  little 
doubt  that  the  summit  openings  are  closed  in  all  the  forms  of 
the  genus  Pentremites,  whether  they  belong  to  the  group 
JFlorealeSj  EUiptici^  Truncati,  or  Clavati.  This  view  is  still 
further  strengthened  from  the  circumstance  that  the  central 
opening  has  already  been  found  closed  in  several  species  of 
the  group  Elliptici^  namely,  P.  Vemeulii^  P.  Sayi^  P,  Nor- 
toooaiij  and  P.  mdo. 
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EXPLANATION  OF  PLATE  IX. 

Fig,   1.      CODASTEB   PYEAMIDATUS. 

a — ^View  of  the  summit 

h — Side  Ticw,  showing  the  position  of  the  anal  aperture. 

c — ^Another  view  of  the  side. 

d — One  of  the  pseudo-ambulacral  fields  greatly  enlarged. 

e — Natural  size. 

Fig.  2,    Pentremites  Geosvenoei. 

o — Sumtnit  view. 

6— View  of  the  side. 

c — ^Pseudo-ambulacral  field,  greatly  magnified. 

d — ^Represents  the  natural  size. 


Fig,  3.    Penteemites  lineatus. 

o — Side  view  of  a  specimen,  natural  size. 
h — ^Pseudo-ambulacral  field,  enlarged. 

Fig\  4.    Pentremites  oonoideus. 

View  of  the  summit;  greatly  magnified,  showing  the  form  and  arrange- 
ment of  the  plates  closing  the  mouth  and  ovarial  openings. 

Fig.  5.    Pentremites  {Cadaster)  Kentuckyensis. 

Fragment  of  calyx,  consisting  of  two  radial  pieces  and  one  basal,  naturcd 
size. 

Fig.  6.  Pentremites  decussatus. 

a — ^Radial  plate,  natural  size, 

6— Upper  part  of  pseudo-ambulacral  field,  greatly  magnified,  showing  the 
form  of  the  pore  and  supplementary  pore  pieces.  The  sutures  sepa- 
rating the  former  from  the  latter  have  been  omitted  by  the  draughts- 
man. 
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A  Hemarkable  Seal  in  Dr.  Abhotd  JHuaeuni  at  Kew  York, 
^eplained  by  G.  Seypkaetu,  D.D. 

Since  the  reatoration  of  Egyptian  Archfeolog)-,  hi  1799, 
more  than  500  Egyptian  hieroglyphic,  or  ntcratic,  or  Demotic 
PapjTUB-serolls  have  been  brought  to  light,  whidi  hannouuse, 
word  for  word,  the  one  with  the  other,  or,  at  least,  contain  the 
B&me  parts  of  au  ori^al  manuscript.  Dr.  Abbott's  Museum, 
at  New  York,  contains  three  Papyri  of  that  kind,  22,  SiS  and 
36  feet  in  length,  respectively,  A  much  larger  one,  brought 
from  Thcbte  to  Paris,  has  been  unhliBhed  by  Cadet,  and  re- 
published in  the  "Description  de  I'figypte.""  A  Hieratic  Pa,- 
{lyrua  nearly  of  the  same  length  was  in  the  collection  of  the 
ate  General  Minutoli  at  Benin,  which  ia,  at  present,  in  Eng- 
land. The  largest  of  all  Papyrus-BCrollH  now  extant,  measur- 
ing GO  feet  in  length,  and  in  the  best  condition,  was  acqnired 
by  Drovetti,  the  French  Consid  in  Cairo,  and  sold,  fbgether 
with  the  rest  of  hia  collection,  to  the  government  of  Turin,  in 
1823.  It  contains,  in  consequence  of  the  smallness  of  the 
hieroglyphio  figures,  nearly  the  double  of  Cadet's  manuscript. 

All  these  Papyri  contain,  as  Champollion  conjectured, 
Egyptian  Liturgies  concerning  the  sepulture  of  the  dead ; 
wherefore  he  called  them  Jiitttele  funeraires.  Mr.  Lejisius, 
on  the  contrary,  although  also  unable  to  understand  a  suigle 
line  of  the  Ritueia  /unerairea  according  to  Champollion's 
System,  asserted  that  they  contained  au  illustrated  descrip- 
tion of  the  Egyptian  Metempsychosis,  particularly  of  the  trans- 
migration of  the  soul  mentioned  in  each  Papyrus;  which  mi- 
gration ended,  after  3,000  years,  with  the  return  of  that  soul 
to  a  human  body.  Accordingly,  Mr.  Lepsius,  publishing  the 
Turin  Rituel  fitneraire,  called  it  "  I>aa  Todtmbuch  der  JE- 
gifpter" — The  Book  of  the  Dead — [Leipsic,  1842]. 

These  learned  dreams  have  vanished  since  the  discovery  of 
the  key  to  the  Egyptian  literature,  and  since  the  translation 
of  whole  books  and  chapters  of  the  so-called  Todtenbuch,- 
and  thus  was  proved,  what  I  first  asserted  in  1826,  in  my  ex- 
amination of  the  Berlin  Papyri, f  viz.,  that  all  manuscripts  of 
that  kind  are  copies  of  the  ancient  sacred  records  of  the 


*  Copie  flgiu^e  d'un  rouleau  de  papyrus  trour^  i  Tli^beE  dans  un  torn- 
beau  des  roie,  publice  par  M.  Cadet,  Par.  1806.  Description  de  I'Egvpte, 
Anitiq.  Vol.  JI.  pi.  72. 

t  Bemerkimgen  ueber  die  .Egypt.    Papynw  in  Berlin.    Leip.  1826, 

p»g.  10. 
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Egyptians  enumerated  bv  Clemens  Alexandrinus,*  and,  ac- 
cording to  historical  traditions,  written  by  Athothis,  the  son 
of  Menes,  the  first  king  of  Egypt,  about  2781  B.  C,  666  years 
after  the  Deluge.  They  are  almost  all  ornamented  with 
vignettes,  sometimes  colored,  and  even  gilded ;  each  chapter 
begins  with  a  few  red  letters,  like  the  manuscripts  of  the 
Copts  and  the  Ethiopians ;  all  the  chapters  and  rows  of  let- 
ters are  enclosed  by  vertical  and  horizontal  lines.  The  argu- 
ment of  them,  in  general,  is  a  religious  consideration  of  the 
Creator  and  Governor  of  the  worl<5  of  his  ministers,  the  infe- 
rior deities,  and  of  God's  several  works  in  heaven  and  on  earth, 
to  which  ethical  exhortations  are  commonly  annexed. 

All  these  sacred  books  of  the  Egyptians  very  often,  after 
the  name  of  God,  i.  e.  Osiris  (o«A-Aer»,  the  most  holy  one), 
mention  the  name  of  the  late  owner,  which  was  inserted  by  a 
later  hand  in  all  the  places  left  blank  for  that  purpose  by  the 
copier.  In  many  such  places,  however,  the  later  writer  forgot 
to  insert  the  owner^s  name ;  and  therefore  we  find  some  pla- 
ces not  filled  up,  in  all  such  manuscripts. 

As  regards  the  supplying  of  the  owner's  name,  the  reason 
of  it  was  the  following : — ^The  great  quantity  of  such  hym- 
nic  Papyri  still  in  existence  proves  that  nearly  all  the  learned 
and  pious  men  owned  a  copy,  executed  and  sold  by  the  holy 
writers  in  Egypt.  After  tne  owner's  death,  the  priests,  as 
Diodorus  relates,  assembled  for  judging  hkn,  and,  first  of  all, 
hearing  witnesses  for  or  against  the  deceased.  If  he  had  been 
a  righteous  man  and  never  committed  crimes,  the  priests  de- 
clared him  to  be  a  holy  one ;  and  then,  it  was  beueved,  the 
soul  of  the  late  N.  N.  had  gone  to  God,  was  reunited  with 
him,  and  become  a  partaker  of  all  the  glory,  power,  and  gov- 
ernment of  God.  At  the  same  time,  one  of  the  priests  inserted 
the  name  of  the  late  owner  after  that  of  Osiris ;  and  thus,  all 
hymns,  referring  before  to  Osiris  alone,  now  referred,  also,  to 
his  partaker,  the  late  proprietor  of  the  book,  as  the  transla- 
tions show.f 

At  last,  the  same  Papyrus,  in  order  to  preserve  it  as  long  as 
possible,  was  envelopea,  and  pitched  over,  and  thus  deposited 
with  the  mummy  in  a  catacomb.  In  that  way,  all  the  holy 
Mummy-scrolls  have  been  preserved,  which,  since  1799,  and  in 
former  times,  have  made  their  way  from  the  silent  graves  to 
the  now  speaking  Egvptian  Museums. 

The  owner  of  the  large  Turin  Papyrus-scroll,  whose  name 
is  to  be  found  in  all  the  chapters,  is  indicated  by  the  follow- 
ing letters : 


*  Clem.  Al.  Strom.  L.  IV.  chap.  4,  p«g.  757,  ed.  Sylb. 

t  See  my  "Smnmary  of  Recent  Discoveries  in  Biblical  Chronology, 
Uniyersal  Historj,  and  Egyptian  Archnologj,  cet.  New  York,  1857/' 
page  62. 
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In  muny  places,  however,  the  hieroglyphics  Nos.  5  and  6  arc 
wanting,  becaaae  No.  4,  in  consequence  of  its  syllabic  ])owor, 
contained  in  itself  the  omitted  letters  (Nob.  5  and  6),  sh  we 
shall  see.  The  true  pronunciation  and  explanation  of  that 
name  depends,  of  conrse,  on  the  true  deciphering  of  each  fig- 
ure, and  on  a  true  hieroglyphic  eyslem.  Mr,  Lepsins,  follow- 
iog  Champollion,  pronounced  the  name  Aw/bnch.  Such  a 
name,  however,  is  without  analogy,  and  is  pure  nonsense 
when  taken  for  an  Egyptian  word.  He  oonfounds  vowels 
with  consonants,  and  takes  the  crux  ansata  (No.  4)  for  an 
emblem  of  life,  while  it  contains  the  name  of  a  well-known 

foddess.  In  my  Gramroatica  ^gyptiaca,  based  upon  all  the 
ilingual  inscriptions  and  many  translations  of  whole  books 
and  chapters,  the  key  to  the  hieroglyphics  and  the  true  signi- 
cation  of  all  hieroglyphic  figures  are,  I  hope,  sufficiently  ex- 
plained." 

No,  1,  a  lea^  sounds  a  in  innumerable  proper  names,  be- 
cause its  ancient  name  began  with  the  sound  a. 

No.  2,  a  young  bird,  in  Coptic  apoi,  but  hapoi  in  the  older 
Coptic,  becanse  the  A  became  mute,  as  is  the  case  in  all  lan- 
guages; and  hapoi  oorrosponda  with  the  Coptic  habi  (musca), 
hbfii  (pan-ulus  avis),  hiptomai  (volare),  and  so  on.  There- 
fore, the  said  bird  expren«ed,  in  the  older  monuments,  the  A, 
and  only  in  hiler  tlini's  it  siiiinded  o  or  m,  e.  g.  in  AtHocrator, 
Auouilus,  ;iuii  ullicr  lionian  maatia. 

No.  3,  a  serpent,  called  hob,  hof,  h/o ;  wherefore  it  very 
often  expressed  syllabically  the  letters  hb,  hf,  and  alphabeti- 
cally the  Coptic  suffix  f. 

rniese  three  letters  ahf,  or  ahb,  ^ve  the  word  ahab,  in  the 
old  Egyptian  langnage ;  being  nearly  related  to  the  Hebrew 
oJutb  (amarc),  in  modem  Coptic  hop  (to  love,  to  marry), 
which  is  evidently  a  corruption  of  ahab. 

No.  4,  the  so-called  crux  ansata,  signifies  the  belly ;  in  mod- 
em Coptic,  neki;  in  the  older,  aneki,  and  is  easily  under- 
stood ;  for  it  stands  very  often,  and  even  in  our  Papyrus,  for 
the  whole  group,  Nos.  4,  5  and  6,  viz.,  ank.  Consequently,  it 
expressed  alphabetically  the  a,  syllabically  ank. 

No.  5,  a  line,  used  promiscuously  with  the  zigzag,  signifies 
the  calm  sea,  while  the  zigzag  represents  the  waving  sea ;  in 
Coptic,  nun;  consequently,  both  signs  signify  the  n,  as  innu- 
merable proper  names  prove. 

*  Oramnutica  Mgjpiact..  Erste  Anleitang  zum  Uebcraetzen  jEgjp- 
tiicher  Literaturwcrke,  nebst  der  Oeschichte  dea  Hieroglyphenachlaiaeli, 
mit  62  SciMn  LithognphieD,     Gatha,  1865. 
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No.  6,  the  breast,  kibe^  sounds  k  in  many  proper  names,  e.  g. 
in  Isn/pe  (camera).    See  Inscript.  Rosettan.  IV.  13. 

!m).  7,  a  sitting  man ;  in  Coptic,  esh ;  in  Hebrew,  ish.  We 
find  it  commonly  annexed  to  the  names  of  men,  in  order  to 
distinguish  the  sexes ;  consequently,  the  owner  of  the  Turin 
Papyrus  was  a  man  (f«A). 

Thus,  then,  the  crux  ansata,  with  or  without  the  following 
line  and  breast,  rives  the  letters  aink^  the  name  of  the  God- 
dess Anuke^  the  Egyptian  Venus.  For,  a  Greek  inscription 
says :  'Avov/cci,  tJ  koX  'Earl^,  cet.,  Oeotc  fieyuh}ic;  i.  e.  "  To  Anvke^ 
being  Vesta^  or  Venus  Urania,  cet.,  to  the  great  deities^  * 
The  same  is  proved  by  the  ivory  plate  discovered  by  Layard 
in  the  ruins  of  Nineveh,  representing  on  both  sides  Anuke ; 
and  there,  that  name  is  expressed  by  the  crux  ansata  alone.f 

The  whole  name  of  the  late  owner  of  the  large  Turin  Pa- 
pyrus, consequently,  was  not  Aufonch^  but  Ahab-Anuke;  i.  e. 
the  friend  of  the  Goddess  Anuke.  Similar  names,  similarly 
compounded,  were  very  frequent  in  Egypt.  For  instance,  the 
said  plate  from  the  ruins  of  Nineveh,  now  in  the  British  Mu- 
seum, expresses  the  name  of  the  king  Hophra^  in  the  time  of 
Nebuchadnezzar,  686  B.  C,  by  the  following  hieroglyphics : 


The  leaf  anfl  the  young  bird  sound  aA,  as  we  have  seen. 
The  foot,  in  Coptic  paty  standing  for  the  snake  in  the  Turin 
Papyrus,  signifies  p  or  b,  because  its  name  begins  with  that 
sound ;  consequently,  the  whole  group  expresses  the  same 
word,  ahab  (friend).  The  zigzag  n  is  a  mark  of  the  gene- 
tive ;  the  pupil,  in  Coptic  hrOj  in  Hebrew  raah  (videre), 
signifies  ITra  and  J?a,  the  sun ;  and  the  boundary-stone, 
toot  or  pot,  is  the  Coptic  article,  which,  in  the  ancient  Coptic, 
stood  not  before,  but  after,  substantives.  As  the  article  and 
the  mark  of  the  genitive  were  often  left  out,  the  Egyptians 
called  this  king  Ahap-Hra,  or,  shorter,  ITophra,  fike  the 
Hebrews,  the  Apries  of  Herodotus,  the  JEphre  in  the  Vul- 
gata,  i.  e.  "  the  friend  of  Hra,"  or  the  Sun-God.  Of  a  similar 
composition  are  the  names  of  the  kings :  Moeris,  i.  e.  maU 
Ra,  the  beloved  of  the  Sun-God ;  Memnon,  i.  e.  mai-Amon^ 
the  beloved  of  the  God  Amon;  Osi'ma-ih-ptlmh  (Osiman- 
thya),  i.  e.  mai-n-Phtha,  the  beloved  of  the  God  Phtha; 
and  so  on. 

The  question  now  is,  who  may  that  AJiab-Anuke,  the  own- 
er of  the  largest  Egyptian  Papyrus-scroll,  have  been  ?     In 

*  Letronne,  Recherches,  cet,  No.  XXXII.  p.  844. 
t  Layard,  NincTch,  pi.  XXII. 
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what  city,  and  in  what  time,  did  he  live  ?  What  waa  hia  office, 
and  whnt  his  caste  ?  Tlie  Papyrus  itself  says  nothing  about 
it.  Prom  the  said  determinative  esh,  we  learn  only  that  he 
was  a  man ;  and  the  added  words,  tnoshi  niasAi  (jnstns  jiw- 
tificatus),  testify  that  Ahabanuke  was  then  dead,  and  already 
juHtified  by  the  judgment  of  the  dead.  Beudes,  in  some 
places  of  the  Fapyrug,  it  is  said  that  his  mother  was  the  "ehe- 
ri  Phamini,  i.  e.  the  daughter  of  Phamini;  a  common  name 
in  Egypt,  which  occurs  idso  in  the  Greek-Egyptian  mnmtny- 
chest  at  Berlin.  This  is  all  wc  know,  and  nobody  can  tell  us 
what  was  the  condition  of  Ahabanuke,  nor  where  and  when 
that  remarkable  manuscript  was  written.  Notwithstanding, 
all  these  questions  are  very  important  for  deeper  historical 
researches;  for,  as  all  the  copies  of  the  sacred  Egyptian 
records  differ,  in  many  plaees,  the  one  from  the  other, 
sooner  or  later  the  question  will  be  asked,  which  of  the  dif- 
ferent reading  is  the  genuine  one,  and  to  what  country  and 
age  does  the  Turin  Papyrus,  and  similar  ones,  belong?  Tho 
only  probability  is,  that  this  costly  manuscript  was  the  prop- 
erty of  a  rich  and  distinguished  person,  and  that  it  originated 
many  hundred  j^ears  later  than  Mr.  Lepsius  supposed ;  for,  a 
Papyrua-soroll,  sixty  feet  long,  with  more  than  30,000  hiero- 
glypnics  and  many  vignettes,  the  translation  of  which  atone 
would  fill  a  quarto  volume,  was,  in  that  time,  a  ytry  valuable 
treasure,  accessible  only  to  rich  men,  or  people  of  the  high- 
est rank.  Regarding  its  age,  it  is  clear  that  a  manuscript  of 
that  character,  and  in  so  email  letters  and  so  perfect  a  state 
of  preservation,  must  be  many  hundred  years  younger  than 
those  of  the  XVIII.  and  Xtx.  Dyn.  (1900  and  1600  B.  C), 
which  bear  marks  of  much  greater  antiquity.  In  sliort.  for 
more  than  forty  years  we  have  been  ignorant  of  all  the  essen- 
tial particulars  concerning  the  greatest  monument  of  Egyp- 
tian Litcr.iture  yet  in  existence ;  and  thei-dbrc  it  would  be 
interesting  to  discover  an  inscription,  by  means  of  which  the 
foregoing  questions  might  be  answered. 

It  is  a  curious  fact,  that  our  own  conntry,  many  thousand 
miles  distant  from  old  Egypt,  possesses  such  a  memorial  of 
antiquity  as  the  seal  of  the  same  Ahabanuke,  preserved  in  the 
Egyptian  Museum  of  Dr.  Abbott  in  New  York ;  and  to  this  I 
take  the  liberty  of  calling  attention. 

The  use  of  seals  is  very  ancient.  We  read  in  Gen.  xli. 
42 :  "And  Pharaoh  (2092  B.  C.)  took  off  his  ring  from  his 
hand,  and  put  it  upon  Joseph's  hand."  The  greater  number 
of  the  Egyptian  signet-atones  were  formed  out  of  porcelwn- 
clay,  and  shaped  like  beetles  or  Scarabsi  of  all  sizes,  of  which 
more  than  5,000  (a  few  of  them  with  their  gold  or  silver  set- 
tings) are  to  be  found  in  the  Egyptian  Museums,  and  nearly 
2500  have  been  copied  by  myself.  The  Egyptian  Scarabni 
11 
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EXPLANATION  OF  PLATE  IX. 

Fig.   1.      CODASTEB   PYEAMIDATUS. 

a — ^View  of  the  summit 

h — Side  Ticw,  showing  the  position  of  the  anal  aperture. 

c — ^Another  view  of  the  side. 

d — One  of  the  pseudo-ambulacral  fields  greatly  enlarged. 

e — Natural  size. 

Fig,  2.    Pentremttes  Geosvenoei. 

o — Summit  view. 

6— View  of  the  side. 

c — ^Pseudo-ambulacral  field,  greatly  magnified. 

d — ^Represents  the  natural  size. 

Fig,  3.    Pentremites  lineatus. 

a — Side  view  of  a  specimen,  natural  size. 
h — ^Pseudo-ambulacral  field,  enlarged. 

• 

Fi^s  4.    Pentremites  oonoideus. 

View  of  the  summit;  greatly  magnified,  showing  the  form  and  arrange- 
ment of  the  plates  closing  the  mouth  and  ovarial  openings. 

Fig,  5.    Pentremites  {Cadaster)  Kentuckyensis. 

Fragment  of  calyx,  consisting  of  two  radial  pieces  and  one  basal,  natural 
size. 

Fig,   6.  Pentreiutes  decussatus. 

o — Radial  plate,  natural  size, 

fr— Upper  part  of  pseudo-ambulacral  field,  greatly  magnified,  showing  the 
form  of  the  pore  and  supplementary  pore  pieces.  The  sutures  sepa- 
rating the  former  from  the  latter  have  been  omitted  by  the  drauglits- 
man. 


BStTPARTH — BQiyilAN  SBAL. 

No.  9,  the  Egyptian  axe,  the  Coptic  hater^  nther,  and  short- 
er, tor,  tori  (axe),  which  is  often  expressed  by  the  figures  axe 
(=A),  mount  {^=t),  and  mouth  {=r),  is  the  syllabic  sign  for 
the  same  conaonaota  Mr,  and  si^ifies  in  nit  bilingual  inscrip- 
tions Qtk  (Grod) ;  the  Coptic,  Ketor  ;  the  Hebrew,  adir  (the 
Almighty,  the  Creator,  the  mighty  Ood).  Thus,  then,  Phtha 
is  called  the  mighty  God  (wot  fietor),  and  he  belonged  indeed, 
according  to  Herodotus  and  otfaera,  to  the  highest  class  of 
deities,  the  seven  Cabin,  God's  ministei-s. 

Nos.  10,  11,  12,  and  13,  correspond  exactly,  as  we  have 
seen,  with  the  name  of  the  proprietor  of  the  Turin  "Book  of 
the  Dead,"  the  said  AAa&-Anu&e  (the  friend  of  Anuke).  Mr, 
Oswald,  neglectful  of  grammatical  studies,  translated  it  Jfcfa- 
crobiua  ;  and  the  Aufonch  of  Mr.  Lepsins  is  a  similar  clilmera. 

Ko.  14,  a  sitting  man  with  a  whip  or  scourge  in  his  hands; 
in  Coptic,  Mm-i»«(  (homo  flagelli,  or  flagellifer).  The  whip, 
itti',  expresses  all  the  words  containing  the  same  consonants ; 
consequently,  also,  the  Coptic,  Mk  (servus).  Therefore,  the 
man  with  the  whip  expresses  syllabically  ham-bok  (homo  ser- 
viens,  minister).!  Ahabanuke,  then,  calls  himself  a  servant- 
man,  or  minister.  In  hia  Turin  Papyrus-scroll  he  is  called 
only  esA  (vir),  because  he  was  then  dead.  It  was  enough, 
there,  to  distinguish  the  sex,  CbampoUion  took  the  bearer 
of  the  whip  for  a  synibol  of  a  king,  probably  because  kings 
reign  holdmg  a  whip  in  their  hands.  Nor  did  I  ever  bear  of 
an  Egyptian  king  called  Ahabanuke,  as  Champollion's  whip- 
ping king  would  require. 

No.  15,  the  crown,  already  explained,  aliihabetically  ex- 
pressejj  both  n,  the  genitive,  and  the  preposition  i«/  the 
Cwtic  n,  era,  and  Aen  (in). 

No.  16,  the  plan  of  a  bouse,  in  Coptic  ahe,  very  often  ex- 
presses the  letters  a/ta,  in  Coptic  ofu  (abode,  maiiuon,  house), 
e.  g.  in  the  bilingual  inseriptions.S 

No.  IT,  the  landmark,  called  in  Coptic  woti,  in  Hebrgw 
boti  (separatio),  signifies  sylhibically  wt  in  the  word  wot  (one), 
the  old  ^2,  hopt  /  and  therefore  uphabetically  p,  the  article 
the,  which  in  the  old  Egyptian  language  always  follows  the 
substantives. 

The  substance  of  the  first  part  of  the  inscription,  then,  ia, 
that  Ahabanuke,  the  chief  of  the  slaughtering  priests,  belong- 
ing to  the  temple  of  Phtha,  served  m  the  house  of  another. 
The  following  hieroglyphics,  of  course,  must  contain  a  proper 
name,  viz.,  that  of  a  king,  because  the  whole  inscription  is 
surrounded  by  a  royal  cartouche  (No.  25),  which  always,  as- 

X  The  aune  signiflcslion  of  the  man  hotdiug  a  whip  ii  obvious  in  man; 
oAer  pUcei ;  e.  g.  in  the  Todtenbnch,  Tab.  1.,  Tit  Conip.  my  Theolog. 
SohriRen,  p.  1. 

t  Inicript  RoMtt.  XUI.  14;  XIV.  82.    Obelise.  Flamin.  m.  6. 
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we  learned  first  from  the  Inscription  of  Rosetta,  and  the  Ro- 
man Obelisk  translated  by  Hermapion,  includes  royal  names. 
The  so-called  cartouche,  however,  is  rather  the  Egyptian  ark 
or  shrine,  in  Coptic  ran^  in  Hebrew  aroriy  and  therefore  not 
at  fdl  a  symbolic  sign,  as  ChampoUion  supposed,  but  the 
Coptic  word  ran  (nomen,  proper  name)  bemg  syllabically 
expressed. 

N'os.  18  and  19,  a  giinding-stone  and  the  sparrow-hawk, 
the  latter  ornamented  with  the  royal  insignia.  The  grindinff- 
stone,  or  muller,  derived  from  the  Coptic  shote  (concidere), 
and  related  to  the  Coptic  ahote  (farina),  expresses  the  letters 
8t  in  the  names  of  the  Demi-gods  Set^  Sothia^  in  the  word  aaat 
(transire),  and  similars ;  consequently,  all  the  words  and  prop- 
er names  of  the  same  composition.  The  sparrow-hawk,  with 
the  royal  insignia,  in  the  bilin^al  inscription  of  Phils  and  the 
Flaminian  O^lisk  at  Rome,  is  translated  by  Paai^evc  (king), 
and  'Opof  (Horus,  Apollo),  from  the  root  uro  (king).  Many 
copies  of  the  Egyptian  sacred  records  put,  instead  of  the 
sparrow-hawk,  the  letters  kr  (wax  and  mouth),  which  give 
the  old  name  oturo  (king).  |  For,  it  is  evident  that  all  these 
words  urOj  Horua^  the  Latin  herua^  the  German  JBerr^  the 
Greek  «t;(»to»,  the  Persian  khur^  (the  sun),  the  Persian  king 
Oyma^  the  Old  Egyptian  kur  or  kor^  originated  from  the  same 
primitive  root,  probably  from  the  Hebrew  kabar^  gdbar^  con- 
tracted yfcwr,  gur  (to  be  powerfulf  to  govern),  and  that  in  later 
times  the  k  changed  into  g  and  A  and  h  mute.  In  short,  the 
sparrow-hawk  signified  the  Coptic  wro,  or  huro  (the  king), 
whence  the  name  P-haraohy  i.  e.  Awro,  being  augmented  by 
the  article  P,  was  derived.  The  same  signification  of  the  spar- 
row-hawk is  proved  by  its  insignia,  the  crown  and  the  whip, 
which  served  for  diacritical  marks.  For  the  Egyptian  crown 
(neb)  signifies  alphabetically  the  Coptic  neb  (dominus)  ;  and 
the  whip,  biki  (flagellum),  expresses  syllabicallv  bk^  i.  e.  the 
Coptic  o6k^  which,  according  to  Josephus,  signined  (sacratiori 
iEgyptiorum  lingua)  the  word  king,*  Consequently,  the 
hieroglyphics,  muller  and  sparrow-hawk,  with  their  determina- 
tives, contain  the  name  of  a  king,  Set^  or,  with  the  Greek 
termination,  Sethoa  and  Sethon.  Manetho  and  Herodotus 
mention  two  Ungs  of  that  name,  the  one  belonging  to  the 
XIX.,  the  other  to  the  XXIII.  Dynasty  of  Manetho.  There 
existed  also  a  city  in  Lower  Egypt,  near  Pelusium,  called 
Sethron;  which  name  contains  exactly  all  the  consonants 
expressed  by  the  muller  and  the  sparrow-hawk,  viz.,  Set  and 
JBhr.  The  question,  however,  is,  to  what  Dynasty  this  king 
Sett  or  SethrOj  belonged,  in  whose  palace  Ahabanuke,  the 


II  See  my  Grammatica  ^gypt.  p.  69,  No.  801. 
*  Josephof,  Contra  Ap.  L  14;  II.  445. 


SBOFARTH— BOTPTIAH   6BAL.  969 

high-priest  of  Phtha,  was  employed.  To  that  question  we 
Bhall  return  lie  re  tiller. 

No.  20,  a  line,  and  its  frequent  substitute,  the  zigzag,  repre- 
sents, as  we  have  seen,  both  the  calm  and  the  waving  sea,  in 
Coptic  nun,  and  expresses  alphabetically  n,  the  sign  of  tbe 
genitive. 

No.  21  is  a  baking-dish  without  dough  (comp.  No.  3),  or 
wicker  bosket,  ns  its  carefully  executed  representations,  e.  g. 
the  mosaic  hieroglyphics  in  a  Turin  sarcophagus  show ;  and 
therefore  its  name  was  nub-t  (oomplesum  opus),  and  its  syl- 
labic pronunciation  rtb.  Thus  it  expressed  in  the  bilingual 
inscriptions  the  Coptic  words  nibi,  niben,  nim  (omnis),  as  well 
as  nib,  neb  (dominus),  and  similar  words.! 

No.  22  and  23,  a  mount  and  a  chain  of  mountains.  The 
former,  called  in  Coptic  tote  (mons),  expresses  syllabically  (w, 
tb,  tp ;  e.  g,  in  the  words  tovse  (parcntcs),  top  (consuetudo), 
toiM  (mane),  a«  the  bilingual  inscriptions  prove,  and  especial- 
ly in  that  frequent  group  tubo  {purus,mundns),the  word  (wio 
being  related  to  tabteb  (omatua,  mnudus).|  The  chain  of 
mountains,  in  Coptic  k64be,  exjiresses  syllabically  kb,  particu- 
larly in  the  group  in  question,  keb  (duplex),  and  consequent- 
ly, together  with  the  preceding  mount,  the  words  tiiho  keb 
(both  worlds),  via^  Upper  and  Lower  Egypt.  From  the  Ro- 
sctta-stone  it  is  known  that  Egypt,  being  formerly  divided 
into  two  parts,  was  frequently  called  the  i^tper  and  lower  land 
(i  ivu  xai  nam  xi^pa].  For  the  same  reason,  the  writers  very 
often  put  two  mounts  instead  of  one  in  the  same  group.  The 
whole  is  tr.tnsla.ted  by  Hormapion  v  01*01/11  !■!;,  j,  e.  the  whole 
world  of  Kp'j.t.S  T!ms,  then,  the  siiid  kin^'  is  en!Ii-d  "the 
Lord  of  both  Egypts."  For  the  rest,  we  often  find  one  or  two 
mounts  after  the  chain  of  mountains,  and  that  reading  gives 
the  same  but  transposed  words  keb  tubo,  or  keb  (wSo  tubo 
(nterque  muodns),  instead  of  tubo  ttibo  keb  (muudua  ateiv 
que). 

No.  24,  a  composition  of  four  hieroglyphics,  viz.,  an  ostrich 
feather,  a  mount,  a  kind  of  stool,  and  a  vase,  of  whioh  the  two 
Utter  serve  as  diacritic  signs.  The  ostrich  feather  very  often 
stands  for  the  cubit,  in  Coptic  mashi ;  and  the  biUngnal  in- 
scriptions translate  it  by  uv^vvra,  in  Coptio  mathi  (justa),  or 
by  Upav,  in  Coptio  ma«At,*t  wherefore  its  syllabie  pronun- 
oiation  was  m»h,  and  ita  signification  meah  (plenitudo),  when 
onited  with  the  mount,  tuSo  (the  world).  Consequently,  the 
ostrich  feather  and  the  mount  give  the  words  meaA  tubo 

t  Inacript  RoieU.  Tm.  7 ;  IX.  2 ;  XI.  47, 60.  Obelitc.  FUmiii- 1  Pied. 
L  n,  IL  a,  IIL  Pied. 

t  InscrfpUo  PMI.  L.  I.  Inicript.  RoieU.  11.  12.  Todtenbncb,  Tab.  V. 
No.  SO. 

f  Obeliic.  Flam.  II.  a,  and  In  other  placet. 
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^ploiiitado  tenv),  tbe  fallneM  of  the  wcorld  (of  I^^jrpt).  The 
■tool,  or  instminent  for  elevating  and  dktingidami^  objeota 
plaeed  upon  it»  ia  pnxnoiiiioed  mimtj  in  the  proper  namoi  Fha- 
iBiaia^  on  the  biKiigul  Berlin  mnnuny-oheat ;  wherefore  it  be- 
Inma  to  the  root  maM  (JnaJgnireX  to  render,  more  viaiMey  or 
diatuigiiiahed.  Una  hierbglyphio  figure,  then,  espreaaing  the 
eooaOnaata  mn,  girea^  in  thst  compoaitioiii  the  "irord  nume 
Aaanrio^  habitatio),  and  aenrea  aa  a  detemunatiye  to  eznreaa 
tbe  idea,  that  Hfffpt  waa  the  abode,  or  home,  of  mankind. 
Finally,  the  ioinra  vaae,  called  shaehu^  being  trandated  ^pmIht 
Oat  Chicle  mmA),  and  bffuuM  (in  Coptic  a&eaA),  and  meal  ^ 
Ooptie  «AaM),t  expreaaea  ayflaUoalijr  the  two  conaonanta  a4- 
aAiand  c<»iae^aently,in  the  compodtion  in  qneBtion,the  word 
jmA  (eztenaio,  or  extending).  Therefixre  the  whole  gronp 
lymtaina  llie  worda  ihmA  tmo  mane  sheeh^  i.  e.  the  fhllneaa  of 
the  world,  the  extending  home  (of  mankind).  The  two  laat 
determinationa,  which  are  aometimea  wanting  in  the  aame 
gioin^  were  added  in  order  to  explain  the  preceding  Mero- 
g^ypmca,  and  to  prevent .  miannderatanding,  Meaara.  CSiam- 
poiuon  and  Oawaid  tranalate  the  laat  eronpa  thna:  ^Oaina, 
the  Lord  of  the  Weat."  And,  indeed,  they  aometimea  do  aig- 
vifytke  Wee^  becanae  the  xwtrich  feather  expreaaing  maA, 
oiyeaalao  the  word  maski  (Ocddena);  but,  here,  auch  a  trana- 
uition  ia  nonaenae.  Or,.can  it  be  proved  that  the  I^gnrptiana 
adored  four  diflerent  Oairiaea  (the  moat  holy  onea),  the  firat 
fending  in  the  Eaat,  the  aeeond  id  the  South,  ihe  third  in  the 
Weat,  and  tiie  fourth  in  the  North?  And  where  in  the  whole 
iBaoiiptiML  Oairia  being  conatantly  expreaaed  by  an  eye  and  a 
iktrtmsj  ia  Mr.  Oawald'a  Oairia  mentioned? 


The  whole  of  that  inacription  containa,  then,  tlie  following 
lettera  and  w<»da:  ^Wat  kara  shai  en  JPtah^  %eot  heiar^ 
jiAabannkef  hambok  en  ahe  pe  Sei-hur^  n^  bok^  rm^  en  nSb 
tiAo  IMf  meeh  Im&o,  mane  Aeahf  of  whidi  thia  ia  a  trana- 
lation:  ^TAe  ehitf  of  the  (prieata)  doHghtering  vicHme^  of 
PAcAo,  ike  great  Oca:  AhSbamtke^  the  miniver  in  the  pai- 
eieefnmelgj€^Setfth$kingfthehrdftkeetmei^gnjthepHr^ 
o^lAe  two  kingdcme^  imi  of  th$  JHtOneee  itf  the  ioorU  (of 
Kgvpt),  the  eoBtmuKng  home  fof  mankind). 

At  laati  it  will  be  aaked,  wnat  literary  advantagea  may  we 
derive  frcnn  that  inacription?  They  are,  indeed,  greater  than 
oonld  be  expected  from  ao  amall  an  Egj^ytian  atamp ;  for, 
-  1.  Till  now,  the jparticulara  of  all  the  peraona  rerorred  to  in 
the  eofim  of  the  J^gyptian  aaored  recorda,  and  even  that  of 
the  late  owner  of  the  laigeat  PapynuHMsroll  exiatinff,  were  en- 
veloped in  impenetrable  daikneaa.    But  now  we  Know  that 


t  IiiaeriptBoi.nL  4;  XL  18. 

t  Inacript  Boiett.  X  4L    Todlmbiioh  71, 1;  106, 1;  128^4. 
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tliis  Ahabaiinkc  (the  friend  of  the  Goddess  Anuke)  whb  the 
head  of  the  first  class  of  priests  in  the  temple  of  PhtUa,  and 
that  the  said  Turin  Papyrus  was  once  in  the  hands  of  a.  very 
distiiiguielied  person  of  the  ancient  world.  For,  according  to 
Clemens  of  Ales  and  ria,*  Diodorus  of  Sicily,  and  othet^  the 
Egyptian  priests  were  divided  into  very  different  classes;  and 
their  chief  was  a  high-priest,  like  tlie  high-]>riest  of  the  Hb- 
brewa,  the  head  of  all  the  slaughtering  priests,  of  all  the  Le- 
vitca  and  their  classes,  and  of  all  the  Kethinim.  This  Ahalj- 
anuke  was,  moreover,  a  minister  in  the  house  of  the  king  Set. 

Hence  we  may  conclude,  that  the  lai^e  Turin  Papjrus- 
scroll,  being  written  for  the  use  of  so  mighty  and  distinguislied 
a.  person,  was  copied  by  the  hand  of  a  very  learned  Bci'ibe,  and 
with  the  greatest  accuracy,  and  that  it  must  contain  the  most 
reliable  readings.  The  said  Papyrus  ia,  at  present,  the  only 
manuscript  of  the  Egyptian  sacred  records  from  which  we 
know  anything  of  the  biograiihy  of  its  former  owner,  viz.,  his 
caste,  his  rank,  his  office,  his  king,  and,  as  we  shall  sec  direct- 
ly, his  place  in  Egyyjlian  historj-. 

2.  From  the  same  seal  of  Ahabanuke,  we  learn  further  that 
the  Turin  Papyrus  in  question  belongs  to  the  class  of  Mem- 
pliitio  manuscripts;  for  the  owner  was  the  high-priest  of 
Phtba,  whose  great  temple  stood  in  Memphis,  the  second  oap- 
itol  of  Egypt  after  the  union  of  both  kingdonis,  Upper  and 
Lower  Egypt,  under  Pharaoh  Amos,  the  first  king  of  the 
XVIII.  Dyo^  iu  the  time  of  IToses,  (1904  B.CO  Concerning 
the  temple  of  Phtba,  the  Rosettana  says:  "The  priests  re- 
solved to  put  the  golden  crown  (nf  Ptoleraseus  Eplphaues)  in 
the  midst,  with  which  crown  the  illustrious  king  entered  the 
temple  of  Pbtha,  in  order  to  perform  the  usual  ceremonies 
prescribed  for  a  king  entering  upon  the  govemnient."t  Fur- 
ther, Suidas  says :  ♦*'ir.  "Hf  otirrof  rrapd  Ui/ufiraif  ^htha  is  the 
Vulcanus  in  ilemphis^.  And  even  the  capital,  Memphis,  ob- 
tained its  name  from  its  groat  temple  of  Phtha,  because  that 
name  consists  of  the  words  3no>te  Fhtha  (the  dwelling  of 
Phtha).  Moreover,  as  Ahabanuke  was  the  minister  of  the 
king  Set,  and  all  dynasties  since  the  XYIII.  (particularly  that 
of  Set)  resided  at  Memphis,  it  follows  that  a  Papyrus-scroll 
written  for  the  use  of  a  minister  in  the  house  of  a  Memphitic 
king,  and  at  the  same  time  a  high-priest  in  a  Memphitic  tem- 
ple, must  l>e  a  Memplutic  manuscript.  Thus,  then,  the  Turin 
Book  of  the  Dead  is  the  first  copy  of  the  sacred  Egj-ptian 
records  of  which  the  phuie  of  origin  is  demonstrated,  and  that 
fact  is  a  useful  one ;  for,  in  comparing  a  great  many  of  suoh 
copies  in  different  Museums,  particuTarlv  at  Beriin,  the  one 
with  the  other,  and  word  for  word,  for  tne  purpose  of  making 

*  Clemeni  Alezandrin.  Strom.  VI.  4,  Hj-lb. 

t  Inicript.  Hosett.  XI.  12.     See  my  Theologfiche  SchrifUn  e«t  p.  66. 
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out  the  geniune  readiiijn,  I  dkooyered  that  all  those  Pi^yri 
ooiiUdmaffreatiiianyauerepaiid.es,  and  that  they  originated 
ttoBk  two  different  redaotions  of  the  original  tezti  being  eze- 
dnted,  the  one  in  Thebes,  the  otiier  in  MempUsi  the  two 
Egyptian  eapitals4  Sooner  or  later,  it  irill  be  a  problem  to 
reietablish  tne  gennine  text  of  the  yery  andent  holy  books  of 
Ae  I^Qrptlans;  and  fer  tiiat  purpose  it  must  first  of  all  be  de- 
cided to  what  ledaotion  tl^  sn^^e  manusoripts  of  that  kind 
bdonff.  As  ThebeSi  where  AthotUs,  the  author  of  the  saored 
I^ypSan  books,  700  years  after  the  Ddnge,  liyed,  was  the 
Egyptian  capital,  800  yean  before  Memplus,  and  as  that  dty 
was  die  first  residenoe  of  priests  and  sdenoes,  it  is  eyident 
that  the  Thebdo  redaction  of  those  books,  and  not  the  Mem- 
phitic  copies,  desenre  preference.  Inthesameway,  the  oriffi- 
nal  text  of  ib»  New  Testament  was  reestablished;  for  the 
Gritics,  first  at  all,  diyided  the  manoscripts  into  diflbrent 
elassos  acocnnding  to  their  conntries;  and  then,  on  the  groond 
of  the  diflbrent  local  redactions,  the  genuine  readings  were 
rastoredi 

8.  Finally,  the  seal  of  Ahabanuke  brings  to  light  in  what 
time  its  owner  liyed,  and  in  wlutt  am  the  ^peat  numuscript  of 
Turin  was  written.  The  king,  whose  minister  Ahabanuke 
was,  is  called  Setj  or  Se^-hmrOf  and  Manetho's  Catalogue  con- 
tains  two  difbrent  kii^gs  of  that  name,  yic,  the  first  king  of 
the  XEL  Dyn^  Se$ha$^  and  the  last  kmg  of  the  XXTTL  Dyn^ 
Xsi.  Am  the  Gredic  •  souaded  Hke  0  in  later  times,  there  is 
no  difibrence  between  Sei  and  Zei;  and  eyen  Herodotus  (OL 
141)  pronounces  the  2i^  the  last  king  of  the  Xxill,  DyiL, 
oorrecttf :  iSeiho$.  The  age  of  So^  or  8$tho8 1.,  is  detennin- 
ed  by  the  Natiyity,  or  planetary  ccmfiguration  in  the  year  of 
birth,  of  that  kinj^  represented  on  his  grand  sarcophagus  in 
the  Britidi  Museum,  dalled  formeriy  the  Saroophagns  of  Al- 
exander the  Great,  whidi  was  preseryed  in  a  Mahometan 
mosque  in  Oaira  and  afterthebattlenear  Abukir  was  brou^t 
to  London.!  According  to  the  sud  astronomical  obsery^- 
tions,  SMo9t  the  first  king  of  the  XIX.  Dyn.,  was  bom  in 
1881  B.  G,  and  conseqneimy  his  goyemment  must  haye  be- 

S  about  1600  B.  O.  llie  same  is  pioyed  by  seyeral  Natiyi- 
of  the  precedinff^  Pharaohs,  ma  other  astronomical  ob- 
seryations  made  during  the  XVIII.  and  preyious  Dynasties, 
wlddi  concern  the  years  1608, 1781, 18SS»  1904, 1951,  2566, 
alid  S781  B.  0.t    Supposbg  Setibos,  mentioned  in  the  seal  of 


t  Bss  vy  BsmwlLMBSin  aebsr  dit  Bsriiner  B^pjnurollML  Lelpt.  1825, 
psg.7. 

{  See  m/  Astronoaia  JBjgypOaoL,  oet»  Leip.  1888,  p.  258;  and  a  >Sk 
flMfe  oC  tin  AetroMBiical  gtcriptfuni.  Tab.  Y .  o,  &. 

t  Seemr  AftroiioaiiaJiiirBtoetLdps.1888;  and  Beridlitigiiiigeii  der 
■Iteo  Geedbdclile  est  LeipsTiBSfti 
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Ahabanukc,  to  be  the  Sethoa  of  the  XIX.  Djn.,  whom  Sj-n- 
cellus,  according  to  the  Votus  Chronicon,  calls  TAu~orie,* 
the  large  Turin  PnpyruB  and  the  seal  in  question  belonged 
to  the  year  1600  B.  C.  But  the  name  of  Sethos,  on  his  Lon- 
don Sarcophagus  and  other  monuments,  is  expressed  by  other 
lueroglyphics  than  it  is  in  the  seal  of  Ahabanuke,  viz.,  by  the 
arm  holding  a  club,  and  by  the  gparrote-haiek.  The  arm 
with  a  club,  equivalent  to  the  man  holding  a  club,  aignifiea 
ahSt,  or  ghot  (violenter  agere,  CEdere,  vulnerare),  and  expres- 
sea  the  consonants  shl,  or  el;  consequently,  also  Set,  or  Se- 
tAo»,  or,  with  the  sparrow-hawk,  Set-Aro.  As  the  arm  with 
the  club,  however,  signifies  also  hile  (ferire),  and  in  many 
words  the  consonants  At  and  (,  the  said  king  could  also  be 
pronounced  TAuorit,  as  Syncollus,  or  rather  tne  Vetua  Chro- 
nicon did ;  and  it  ia  known  that  the  written  names  of  many 
Egyptian  kings  were  differently  pronounced,  e.  g.  Amo»  or 
Thuthntos,  the  first  of  the  XVIII.  Dyn^  in  consequence  of 
the  different  names  of  the  same  hieroglyphic  figares.  Now, 
as  the  name  of  King  Sethos,  on  the  seal  of  Ahabanukc,  is  ex- 
pressed not  by  the  arm  with  a  club,  but  by  the  grinding- 
stone,  we  must  conclude  that  the  latter  belonged  to  the 
XXni.  Dyn.,  namely,  to  Manctho's  Zet,  the  SetAos  of  Herod- 
otus (U.  141^. 

The  question  now,  is,  in  what  time  Sethos  II.  reigned.  It 
ia  a  p^ily  that,  in  consequence  of  corrupted  ciphers,  the  chro- 
nologies of  Manetho,  Julius  Alricanus,  Euseoios,  the  Arme- 
nian translation,  and  the  Vetns  Chronicon,  regarding  the 
governments  of  the  XIX.,  XX.,  XXI.,  XXU.  and  XXHI. 
Dynasties  and  their  single  kings,  differ  very  much  the  one 
from  the  other ;  notwithstanding,  it  is  possible,  by  means  of 
those  astronomical  observations  concerning  the  XIX.  and 
XVIII.  Dyn„  to  determine  very  nearly  the  time  of  Sethos  II,, 
the  last  king  of  the  XXIII.  Dyn.  Manetho  and  his  copiers 
nt&alion  tho  ibllowiug  longer  aud  shorter  ^Aoda ; 

Dto.  XIX. 209  ywr.  (or  194). 

Drii.XX 178      "      (or  186). 

DvD.  XXJ 180      "        or  121,  or  114). 

Dyn.XXn. 148      "      (or  120,  or  8fl,  or  44). 

D)ni.XXIIL Se      "      (or44,or84). 

ToUl-'--T64  yean. 

Ab  Sethos  I.  was  bom  1631  B.  C,  and  reigned  about  1600 
B.  C,  Sethoa  II.,  the  last  king  of  the  XXIII.  Dyn.,  eeems  to 
have  reigned  846  B,  C.  Africanus,  however,  gives  67  yeara 
only  to  tiie  six  anonymi  kings  of  the  XXII.  Dyn.,  while  in 
general  every  king  of  that  period  reigned  nearly  25  years ; 
wherefore  we  may  add  a  hundred  years  to  those  754  years, 

*  Syncell.  ChroDi^.  p.  166,  ed.  Ven. 
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end  thni  bring  Sethof  IL  down  to  about  the  jear  74S  B.  C. 
b  h  pgrobaUe  that  tb^  oopieip  of  ^Maneiho'ii  biatoi^,  taking 
tpgytiby  flw  governmwiU  of  tlie  tfaree  first  anorani  kii^  of 
m  XXIL  iSyn^f  wrote  267ean  instead  of  76 yeam;  and, 
taldnff  together  the  goyemment  of  the  three  last  Anonymi 
alaioeTakellothlfl,  piit  42  instead  of  92  Tfais.  Ii|  that  ease 
die  flaoeeaoon  of  the  nine  Uiiga  of  die  XXII,  Dyn.  was  tlie 
fiflowing: 

DTVAaTT  xzn.  WITH  BiBM  Kores. 

1.  SBSOwdils.  or  entwifthftrit  ••••••  «•••  ••••  ••••  ••••SI  TAsn. 

.  2.  OMSodL or OMrton «• ^......^ u     ** 

'4.^  Aaoqjml,  togeOar  (S6) ^ 76     « 

6.  TOdMilt 18     " 

a  >  Anooymi.  togaOar  (42) 98     "^ 

9. )  — — 

Total^*«^21d  yean. 

That  oorrection,  at  least,  harmoniaea  with  Herodotus  (IL 
141)»  who  says  that  Sethos  IL,  being  before  a  j^riest  of  Fhtha 
at  Hemphis,  once  defeated  Sennacherib^  the  king  of  Assyria, 
near  Peinsiiun,  pezfaMW  the  ancient  Setliron.  The  same  Sen- 
nacherib^ aa  is  related  in  2  Ein^  zriiL  14^  besieged  Jemsa- 
salem  in  the  14th  year  of  Heiekiah,  who  reimed  dnce  726  B. 
C.  Consequently,  Sethos  IL,  who  rdmed  el  years,  was  con- 
temporary with  Sennacherib  and  Heiejkiah,  idboat  760  B.  C. 

Mother  calculation,  based  npon  a  Biblical  relation,  brings 
Sethos  n.  down  to  the  same  Inne;  for  it  b  stated,  1  Kingi 
xiy.  26,  and  2  Chron.  xiL  %  that  m  the  fifth  year  of  Beho- 
beam,  who  reigned  since  960  B.  C^*  conaeqaenthr  in  the  year 
946  B.  O^  Jerosalem  was  taken  by  a  Pharaoh  Miihak.  AJl 
CShronoIogers,  before  the  restoration  of  the  Eg;nptian  Ardua- 
okgy,  sajNKMikBd,  despite  the  chronological  discrepancies,  the 
BiUScal  Shishak  to  be  the  first  king  of  the  XXIL  D]^  Ma- 
netho*s  SuonMa^  or  8e9(meho9i$^  no  other  king  of  that  name 
being  yet  known.  The  monuments,  however,  mention  two 
kings  of  that  nami^  and  distingnish  them  by  didr  titular  or 
sacred  names,  which  always  precede  the  vn^ar  names  of  the 
kings.  It  is  known  that  neany  all  the  Egyptian  inscriptions, 
mentioning  a  kin^giye  first  his  sacred  name  and  tiien  hb 
Tulgar  name;  which  was  necessary,  because  many  Egyptian 
hfaigB  obtained  the  aame  vulgar  name,  e.  g.  that  of  Amos^ 
Simue^  ThMmt^  and  so  on;  who  were,  of  course,  to  be 
distingiddied  by  their  sacred  names.  On  the  other  hand,  we 
find  in  the  monuments  equal  royal  aaered  names  bdne  joined 
to  difTei^t  royal  vulgar  namea ;  of  wludi  the  fidlowmg  was 


e  8m  my  Chnuologia  flsom,  p.  S86:  and  Bommaiy  of  Baoent  Dltoor- 
eriat  in  BIbUoal  Gfaniiology,  oat,  p.  S17. 
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the  reason.  Many  ancient  kings,  fiither  and  son,  rtijrucd  to- 
gether, as  the  history  of  all  nations  shows,  and  in  such  cases 
in  Egypt  the  sacred  name  belonged  to  both  father  and  sou. 
Now,  the  Egyptian  monnmf  nts  mention  two  Shiahafcs,  being 
distinguished"  by  their  sacred  names.  That  of  the  older  Shi- 
»hak  18  expressed  by  the  hieroglyjihiea  jniptl,  liead  of  fox,  and 
hytsms-hitnch ;  while  the  sacred  name  of  the  later  A'/iiiihaM 
consists  of  the  hierogl)'phicB  pupil,  crovin,  and  beetle.  The 
whole  name  is  this  : 


Further,  the  same  sacred  name  in  other  monuments  precedes 
the  vulgar  name  of  King  TakeHothie,  the  sisth  of  the  XXII. 
Dyn^  as  we  have  seen.  Consequently,  another  and  younger 
Skialiak  reigned  together  with  Takellotliie ;  therefore  the 
aucuession  ot  the  last  Pharauhs  of  the  XXII.  Dyn.  was  the 
following : 

e.  TaMktkit IS  jem. 

7.  SkMak  n.  1 

8.  Aiio<iym.«t,   [together fi2      " 

tl.  AmmsvHU,    ) 

HyaiMy  XXIII.  tUl  Zd,  or  SdiM 89      " 

Tat>l-'->IS4  years. 
As  then  K  Pharaoh  Shishak  took  Jerusalem  in  the  fifth  year  of 
Rehoboam,  i,  e.  946  B,  Ct  it  is  evident,  again,  that  the  Sethoa 
II.  who  reigned  194  years  after  Takellothi»,  the  co-regent  of 
Shishak  IL,  must  have  governed  about  750  B.  C.  A  more 
exact  chronology  of  that  time  is  impossible,  because  the  ci- 
phers in  Manetho's  copiers  difi«r  too  much  the  one  from  the 
other. 

From  this  succession  of  the  Pharaohs  in  the  XXII.  Dyn. 
wc  also  learn,  that  the  Pharaoh  whose  daughter  Solomon  mar- 
ried w:iH  probably  the  said  King  TakellotAis,  the  father  of 
Shitfuik  II. 

Thus  we  arrive  at  the  well-founded  conolusion,  that  the 
high-priest  Ahabannke  lived  about  760  B.  C.  To  that  same 
time  Deloni^  many  Egyptian  monuments,  e.  a.  the  costly  Gran- 
ite Sarcopnagns  in  tne  British  Museum,  No.  28,  containing 
the  Nativity  of  a  Memphitio  priest,  in  the  year  787  B.  C, 
March  29th ;  the  great  Granite  Sarcophagus  at  Vienna,  con- 
tiuning  the  Nativitv  of  a  priest  in  661  B.  C,  Dec.  29th ;  and 
the  Granite  Sarcophagus  m  the  British  Museum,  No.  8,  con- 
t^ing  the  Nativity  of  a  priest  in  681  B.  C,  Dec.  27th.»    In 

*  See  nv  Berichti{tangeD  der  alten  G«tchidito,  pp.  167, 16S,  174. 


dlunrti  Ahabannke  was  %  eotemporuy  of  MomulM  and  Be* 
«nw/  of  tbq  Hebrew  kingi  CMaA»  Jb<Aam»  PetoAJoA,  and 
jPtfeoA/  of  tbe  Aaqniaa  iSnuiaeAeHS/  and  of  the  Ph>phet8 
IfeM^  iMiia*»  iToikm,  Jfid^ 

At  Ae  aame  time^  we  now  aee  that  the  aeal  of  Ahabttidke 
<adthe  flunona  Tnnn  Todtenboeh  do  not  belong  to  the  XYI^ 
or  XY^  or  XIY.  oentary  B.  0«,  bat»aa  itseharaoterioondition, 
iind«t«te  of  preaenration  oonfimii  to  aboat  the  year  760  B.  C. 
Tliat  manoflcript  ia  the  fint  oopy  of  the  Effyj^tian  aaored 
books*  of  whum  the  age  ia  made  oat;  and  widi  its  aid  it  is 
now  possible  to  determine  tlie  ages  of  oo^yal,  or  younger,  or 
older  Pftpyros-soroUSy  as  is  the  ease  with  the  Greek  and  Ro- 
man mannsermts.  The  aeal  of  Ahabannke^  in  ITew-Toik,  is, 
aa  yet,  the  only  monument  containing  the  name  of  Pharaoh 
£hmo9  IL,  being  mentioned  by  Manetho  and  praised  by  He- 
rodotus. 


Seoomi  SeHet  qf  De^er^M&nB  of  Bbtozoa  Jlrom  the  Palmo- 
wate  Bodk9  nftke  IFSwIsm  iStales  and  nrrUariei. 

BT    H.    A.    PBOUT»    M.D. 

Coacmnnf  (JE^sarffnfr). 

.  Lobed  expansions  in  the  Ibnn  of  a  lea(  eonsisting  of  two 
nratoally  applied  strata,  whose  ftee  planea  eadubtt  me  pores 
qmneuncially  arranged,  so  tiial  on  the  oroas-ftaetUTe  en  tiie 
baf  are  seen  the  tubidar  oblique  cells,  biseriaUr  distributed 
on  either  side,  quite  the  same  as  in  JBtehara;  nut  here  the 
IbHaoeous  expansion  is  perforated  b;^'  reffular  aeries  of  holes, 
aa  in  Adeana  eribi^ormU,  from  which,  howerer,  it  varies  by 
the  want  of  an  articulated  stf^pe.  Theae  eaqpansions,  as  it  ap- 
peaiw,  originate  from  densetr  cellular  ramined  pedides,  iden- 
tical with  the  structure .  of  JbcAoro,  and  are  diaracteriaed 
only  bjr  their  great  thickness.  Our  genus  coincides  with  JBSi- 
cAoro,  also,  in  the  character  of  the  intarcdinlar  substance, 
which  is  permeated  with  csfnllaary  tubuH;  tliia  aubatance  fills 
up,  with  age,  the  holea  likewise,  which  are  then  distinguished 
as  qpaces  without  cells.  Ifin^^lnlAaMNi  weaTuilonraelTesof 
tibe  manner  of  pro]m;ation  aa  a  criterion  fer  generic  distino- 
ti<ms,wemay  here  likewise  consider  aa  anew  genus  thelbrms 
wlucli,wlule  oAerwise  completely  ooindding  with  i&eAarei 
by  the  regular  holea  in  the  leaf  or  foil,  indicate  a  rythmical 
cassation  of  gemmation  in  the  Ml  aeries.  The  interesting 
Chrfonia  proaoa  (Eich.  Vrwdt,  H2,  p.  44^  tab.  1,  fig.  5), 
flNmi  Silurian  limestone,  seems  to  belong  to  tins  genus. 
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We  quote  here  the  generic  cbaracters  of  Coscinium  from 
Keyserling'a  original  description,  with  the  view  of  presenting 
some  further  details  ia  the  organization  of  this  Eryozoa,  which 
were  probably  not  so  maniieat  lu  tbe  specimens  upon  which 
he  founded  the  genua. 

The  two  strata  or  surface  plates  are  not  invariably  separa- 
ted by  a  thin  lamella,  but  even  on  tlie  leaf-like  expansions  of 
the  corrallum,  where  this  character  Is  in  general  best  preser- 
ved, we  find  them  sometimes  for  considerable  ejiaces  so  com- 
pletely welded  together,  or  solidified,  that  the  mesial  or  di- 
visional plate  cannot  bo  recognized.  Where  the  diWding 
plate  is  more  fully  seen  it  has  a  cancellous  structure  on  either 
side,  from  the  outer  cellules  of  which  the  large  oblique  eclla 
terminating  on  the  free  surface  take  their  rue.  Thia  divis- 
ional plate  is  sometimes  separated  by  the  development  of  its 
own  internal  cell  structure,  so  as  to  form  two,  or  even  more 
divisional  lamelUe.  In  one  croes-fracture  where  the  outer  ta- 
bles had  been  separated  several  millimetres  apart,  there  was 
the  appearance  of  three  lamella,  interrupted  and  dislocated, 
by  excessive  cell  development. 

This  development  of  the  intercellular  spaces  sometimes  sep- 
arates the  outer  tables  to  the  distance  of  three  or  four  mim- 
metres,  or  even  more,  in  which  case  the  cancellous  structure 
and  the  middle  lamina  sometimes  decay,  so  as  to  leave  inter- 
vals or  hollow  spaces  between  them ;  this  change  was  obser- 
ved  in  a  portion  of  the  very  thickened,  sinuous,  and  angularly- 
contorted  plates  near  the  base  of  the  polypidom.  It  would 
seem  in  the  regular  development  of  the  larger  cells,  that,  as 
they  grow  outward,  their  bottoms  beroiiR'  filled  up  with 
smaller  cells,  but  their  structure  nowhere  presents  the  septat« 
form  BO  observable  in  CfusteUs. 

In  two  of  the  specimens  of  Coscinium  Cyclops  before  me, 
the  longitudinal  strite  noticed  by  Reyserling  are  very  distinct, 
covering  almost  the  entire  surface  of  one :  they  seem  to  con- 
sist of  irr^nlar,  subangular,  or  round  striate  longitudinal  ridg- 
es, in  subparallel  tortuous  Unes,  which  separate  uie  alternating 
lines  of  larger  cells  on  either  side.  These  strie,  when  more 
weathered,  seem  to  be  formed  of  long  cells  inclined  outward, 
which,  coming  to  the  outer  face  of  the  plates,  form  the  inter- 
cellular spaces.  Near  the  base,  where  the  structure  is  more 
condensea,  these  strin  are  frequently  covered  in  places  by 
titia  lamina  transversely  wrinkled,  showing  the  beginning  of 
the  cells  which  go  to  the  free  surface.  It  is  possible,  that  the 
ridges  of  one  plate  may  fit  into  the  depressions  between  tbe 
ridges  of  the  other,  but  this  we  could  not  verify  by  observa- 
tion. These  striations,  which  are  regarded  by  Keyserling  as 
satnres  between  the  alternating  rows  of  cells,  are  very  beau- 
tiinl  in  their  arrangement ;  running  in  tortuous,  subparallel, 
longitudinal  lines,  they  form   somewhat   concentric   waves 
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around  the  large  holes,  which  gives  to  the  whole  a  peculiar 
and  graceful  appearance.  This  arrangement  is  given  by  al- 
ternate expansions  and  contractions  from  the  branching  and 
coalescence  of  the  rays.  In  regard  to  the  large  holes  or  dim- 
ples, they  are  only  apparently  filled  with  foreim  matter ;  on 
a  close  examination,  we  find  large  cells  proceeding  from  the 
middle  plate,  filling  the  space  between  the  sharply  defined 
and  thin  borders  of  the  holes,  and  placed  at  a  right  angle  to 
the  plane  of  the  expansion.  There  seems  to  have  been  a  ryth- 
mical development  of  the  middle  plate,  which  gave  rise  to 
these  cells  at  an  angle  differing  from  that  of  the  alternating 
lines  of  cells,  which  is  oblique  to  the  surface. 

In  the  dimpled  species,  which  we  shall  describe  below,  the 
cells  seem  to  have  been  rythmically  abortive,  and  their  out- 
lines are  only  marked  upon  the  surface  of  the  bottom  of  the 
depressions. 

The  oblique  cells  present,  in  one  form,  the  characters  as- 
signed them  by  Keyserling,  but  this  form  seems  to  be  the  re- 
smt  of  weathering.  In  perfectly  preserved  surfaces  of  two 
specimens  of  a  new  species,  they  are  subcircular,  with  a  dis- 
tinctly raised  lip. 

In  the  new  species  above  referred  to,  the  Keyaerlingi^  we 
find  that  the  long  elliptical  dimples  arc  arranged  in  oblique 
lines  on  two  sides  of  a  middle  row  of  elliptical  dimples,  run* 
ning  perpendicularly,  or  as  the  barbs  of  a  feather  upon  its 
vane ;  this  middle  row  of  dimples  is  found  at  the  bottom  of 
an  angular  folding,  or  a  very  broad  and  deep  inflection  of  the 
leaf. 

In  these  features  of  their  organization  these  forms  seem  to 
differ  from  the  Escharcu^  where  the  bases  of  two  op])osite  rows 
of  cells  are  cemented  base  to  base,  so  as  to  form  the  divisional 
or  middle  plate.  The  sinuous  and  contorted  irregularity  of 
the  base  ot  the  corrallum,  and  their  internal  structure,  would 
seem  to  us  to  place  them  in  nearer  alliance  with  the  CeUepora 
cermcornia^  wnich  was  at  one  time  regarded  as  an  JSsdiara, 

CosciNiUM  Cyclops  {Keyserling), 

We  have  three  specimens  of  this  species,  belonging  to  the 
cabinet  of  our  friend  Dr.  B.  F.  Shumard,  one  of  which  pre- 
sents nearly  the  same  distances  between  the  openings  or  holes 
and  the  cells  as  the  specimen  from  which  Keyserling  drew 
his  description.  The  two  others  are  somewhat  imperfect,  but 
one  ^ves  the  beautiful  striated  structure  referred  to  above. 
This,  and  the  next  species  to  be  described  from  the  same 
cabinet,  are  Devonian  species,  found  at  the  Palls  of  the  Ohio. 
This  places  the  Coacinium  Cyclops  in  this  country  much 
lower  in  its  stratigraphical  horizon  than  in  Europe,  where  it 
has  been  found  only  m  the  Carboniferous  series. 


e: 
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CoaCTNIflt  PBIBBIPOBIIIB    (Prout). 


1 


LeaP-Iik*  expiinaion  broad,  holes  nrrangrd  quinctincially  in 
alternating  oblique  linos,  in  the  apace  of  20  mm.  there  are 
five  in  obliqne  lines,  nrid  nearly  five  trnnsvereely,  oblong 
oval  in  form,  long  jiaineter  2,5  to  3  mniT  short  diameter 
2  mm,,  ahoat  I.S  mm,  apart  on  obliqne  lines,  about  1  mm. 
ijTinsTersoly ;  poll«,  five  in  oblique  lines  in  the  space  of  2  min^ 
less  than  their  own  diameters  npiirt,  more  or  less  orbicular, 
bring  mueh  worn,  with  the  appearance  of  a  minutely  (.tllnlar 
etrurtnre  separating  them  on  more  perfect  portions  of  the 
frond ;  these  minute  cells,  when  filled  up^  cause  the  surface 
to  appear  granular.  The  two  tnbles  or  plates  are  very  dis- 
tinct in  this  species ;  they  seem  to  thicken  in  the  middle  of 
the  space  between  the  thin  borders  of  the  large  holes,  which 
latter  seem  to  be  filled  ap  by  larger  cells  rrthinicBlIy  devel- 
oped from  the  mesial  plate,  in  a  direction  almost  opposite  to 
that  of  the  obliquely  arranged  cells  of  the  general  surface. 

Co/w/mrison, — It  resembles  in  some  measure  the  ('  «tenopa 
of  Kej-flerling,  but  differs  from  it  h^  the  larger  and  more  ex- 
panded form  of  its  leaf-like  expansion,  the  relative  sise  of  its 
Doles,  the  numlx'r  of  cells  in  a  given  space,  but  mostly  in  the 
relative  distance  between  the  holes  longitudinally  and  traiia- 
Tersely,  the  distance  being  short  longitudinally  and  wide 
transversely  in  the  C.  etetKjn,  which  is  the  reverse  in  this 
species. 

We  were  at  first  disposed  to  refer  this  species  to  tlie  C. 
»tenopf,  supposing  it  to  be  a  broader  or  more  expanded  por- 
tion of  the  ramified  stem-like  specimen  from  which  Keysep- 
ling  drew  hia  description ;  but  the  relative  distance  between 
the  holes,  which  no  accidents  of  growth  except  compression 
were  likely  to  change,  induced  us  to  separate  it  from  that 
species, 

formation  and  .Locality. — Shell-bed,  Devoniaa,  Falla  <tf 
the  Ohio. 

Coflcnmnc  KaTsxai.nfGi  (Ptont). 

FoliaceooB  expansion  thin  mA  delicate,  with  ellipticsl  or 
oblong  oral  dimples  having  raised  borders,  not  seeming  to 
result  from  age  or  compression,  arranged  in  sub-regular  ob- 
lique Gnea,  on  the  tiro  sides  of  a  middle  row  of  long  dimples, 
rinilar  to  the  barbs  of  a  feather  upon  its  vane ;  tne  row  of 
dimples  is  found,  at  tJie  bottom  of  on  angular  depression,  or 
inflection  of  the  leaf.  The  space  between  the  dimples  on  the 
oblique  lines  is  8  ram.,  and  between  the  oblique  rows  from 
2.5  to  8  mm.  The  diameter  of  the  holes  is  from  8  to  8.5  mm. 
in  length  by  1  mm.  in  width ;  in  a  space  of  20  mm.  jn  the  ob- 
12 
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lique  lines  six  dimples  are  found  on  a  surface  slightly  waved 
transversely.  Cell  pores  five  in  oblique  lines,  five  transverse- 
ly ;  cells  with  pronunent  round  lips ;  apertures  round  or  sub- 
oval,  larger  ana  more  distinct  on  the  borders  of  the  dimples; 
bottom  of  the  dimples  marked  with  cells  which  seem  to  have 
been  rythmically  abortive.  In  one  specimen,  where  the  cells 
are  worn,  the  labial  borders  are  destroyed,  and  the  cells  ap- 
pear more  or  less  orbicular,  or  suboval.  This  beautiful  species 
we  dedicate  to  M.  Keyserling,  the  learned  founder  of  the  ge- 
nus. We  have  before  us  three  specimens  belon^ng  to  uie 
collection  of  Dr.  B.  F.  Shumard.  One  of  these  presents  sev- 
eral chiuracters  belongimg  to  the  species  Coscinium  Cydopa 
near  its  base,  as  described  by  Keyserling  from  a  specimen 
brought  by  Dr.  Ruprecht  from  the  Mountain  Limestone  at 
the  confluence  of  the  Gusinetz  with  the  Indiga  River.  It 
differs,  however,  in  the  dimples  being  longer  and  more  dis- 
tinct, in  having  six  dimples  side  by  side  in  20  mm.,  and  in 
the  form  and  prominence  of  its  cells.  The  dimples  and  cells 
correspond  to  those  of  the  wider  expansions  of  the  species 
which  we  have  described  above. 

FonnoUion  and  JLocality, — ^Archimedes  Limestone,  War- 
saw, Illinois. 

After  a  very  careful  comparison  of  Coscinium  with  the 
genus  ClcUhropara  of  JBcM  we  find  no  material  difference  be- 
tween them ;  in  the  latter,  the  intercellular  spaces  are  more 
compact,  and  become  more  sharply  septate  or  divisional  to 
the  pores,  but  under  a  moderate  power  of  the  microscope  are 
seen  to  be  distinctly  tubular  porous.  In  a  cross-fracture  of 
the  frond,  the  cell  structure  resembles  more  closely  that  of 
JEschara  than  is  the  case  with  Coscinium^  but  as  in  (Joadniiun 
its  mesial  plate  is  seen  to  be  occasionally  cellular.  In  the 
specimen  of  CkUhropora  frondosa  of  HaJl^  under  examina- 
tion, we  can  perceive  traces  of  the  perpendicular  cells  which 
fill  the  holes  or  depressions. 
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POLTPOBA   MeXICANA    (PvOtU). 


CorrdUum  a  small  funnel-shaped  expansion,  which  to  the 
naked  eye  appears  regularly  meshed.  It  is  fractured  so  as  to 
show  the  pores  on  the  medallion  surface. 

Xtongitudinal  rays  sub-regular  in  size,  dichotomizations  not 
very  numerous,  at  the  distance  of  two  and  five  lines  apart 
arising  from  the  intercalation  of  an  additional  line  of  fencs- 
trules ;  a  little  or  much  expanded  at  junction  with  dissepi- 
ments. 

Dissepiments  from  one-third  to  one-half  of  the  size  of  the 

*  The  tjmbol  nted  here  indicates  the  number  of  feneitmles  or  oscules 
found  in  the  length  or  breadth  of  2  lines.  Theie  mnltipiied  give  below 
the  number  in  2  uncs  tqiiAre. 
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rajre,  tliick,  sh<:irt  tmd  expanded,  at  junction,  occasionally  po- 
riferous. 

Feneitrules  lai^,  long,  oval,  two  in  the  apace  of  two  lines 
longitndinally,  tliree  Ironsversely,  in  nearly  regular  lines  ver- 
ti<»dly. 

Cdl  porea  small,  nnmeroiis,  in  oblique  lines  acroes  the  ray, 
Kttdom  varying  in  number  on  the  same  ray,  from  three  to 
seven  in  the  oblique  lines  according  to  the  mc  of  the  inter- 
Bttces,  which  sometimes  become  smaller  after  biihrcaiion, 
about  sis  or  eight  to  the  length  of  an  oecnle. 

This  neat  Epceimen  is  about  one  inch  long,  bat  must  have 
been  longer;  the  substance  of  the  oorrallum  is  broken  away 
so  as  to  show  the  medallion  fnce,  but  sufficient  remains  to 
inBinifeBt  the  characters  given  above.  It  was  imbedded  in  a 
black  limestone,  and  the  contrast  formed  by  its  white  rays 
and  dissepiments  is  very  marked. 

This  species  bears  a  very  striking  reseniblance  to  the  Poly- 
pora  verrucosa  of  McCoy  (Brit,  Palx.  Fosa^  p.  116),  but  dif- 
fers in  the  smaller  size  and  inequality  of  the  longitudinal  rays 
in  having  from  three  to  five  vertical  rows  of  pores,  or  as  often 
three  aa  four.  The  cells  in  the  specimen  are  not  well  preser- 
ved, except  probably  at  one  point,  where  they  seem  to  have 
a  swelled  baec,  and  are  not  wart-like.  Tlic  cells  in  the  oblique 
lines  vary  from  four  to  seven,  with  only  irom  six  to  eight  to 
esusii  OBcnIe;  there  are  only  two  oscules  in  the  space  of  two 
lines.  These  dlficrencea  wc  deem  of  suffioient  weight  to  claim 
for  it,  at  least  provisionally,  a  new  name. 

Forrnution  and  Locality. — Permian  Strata,  Jornada  del 
Muerto,  New  Mexico,  Collection  of  the  U.  S.  Government 
Expedition  for  Boring  Artesian  Wells,  under  the  direction  of 
Capt.  John  Pope,  U.  S.  Corps  Top.  Eng. 
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PoLTPOBA  SHuicASDn  {Protd). 


CorraSntm  broadly  fan-shaped,  or  perhftps  Ainnel-thaped ; 
bifiircations  frec|uent,  so  as  to  cause  the  upper  part  of  the  ex- 
pansitMi  to  fold  in  longitudinal  plaits. 

iMngitudifwU  niy«  large,  round,  or  Satly  vanlted  on  both 
sides,  occasionally  alternately  thiclmied  and  attenuated,  be- 
ing irregular  in  size  compared  with  one  another,  diohotonuB- 
ing  at  a  distance  of  from  seven  to  two  lines  apart  upwards. 

JHM^menta  about  one-third  as  lar^  as  the  mterstices, 
sometimes  mncb  expanded  at  their  junction,  oecasionally  ele- 
vated or  depressed  above  or  below  a  true  transverse  line, 
very  ocoanonally  poriferous. 

Ftnettndet  on  reverse  depressed,  round,  or  subdrcnlar,  as 
wide  as  many  of  the  large  longitudinal  rays,  as  broad  as  long, 
sometimes  broader;  on  medallion  face  aomewhat  mudler  and 
oval,  little  or  very  s&^tly  depressed. 
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CeSL  pores  in  lines  oblique  to  the  axis  of  the  rays,  very  nu- 
merous and  small,  varying  from  three  to  seven  in  the  oblique 
lines  according  to  the  relative  sizes  of  the  rays,  and  the  amount 
of  expansion  at  the  bifurcations,  about  three  or  four  to  each 
oscule;  no  material  alteration  in  the  number  of  lines  of  pores 
on  the  same  ray,  except  immediately  below  the  bifurcations. 

Hevene  thick,  white,  smooth,  condensed,  microscopically 
celluliferous  or  striate. 

We  dedicate  this  large  and  beautiful  species  to  our  friend 
Dr.  B.  F.  Shumard,  whose  contributions  to  Western  Palaeon- 
tology merit  the  highest  praise,  and  to  whose  kindness  and 
liberality  we  are  indebted  for  all  the  specimens  which  we 
have  described  in  this  series.  The  expansion  from  which  the 
description  is  drawn  is  a  large  part  of  a  very  laige  corrallum, 
measuring  some  four  inches  m  length  bv  three  in  width. 

Formation  and  Locality. — Shell-beas,  Devoniany  Falls  of 
the  Ohio. 
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POLTPORA  IKTBRMEDIA   {PrOUt). 


CorraUum  small,  fan-shaped,  but  probably  funnel-shaped, 
inwularly  waved  longitudinally. 


bifurcations. 

Diaa^imenU  thick,  short,  and  expanded  at  junction  with 
lon^tudinal  rays. 

Fenestrules  oval,  subaltemate,  or  in  obliquelv  waved  lines, 
seven  in  the  space  of  two  lines  lon^tudinally,  nine  in  the  same 
space  transversely. 

Cell  pores  large,  about  two  or  three  to  each  oscule,  gener- 
ally only  two  lines  to  each  longitudinal  ray,  occasionally  three 
at  the  bifurcations. 

JSeverse  white,  condensed,  cortical  sur&ce  microscopically 
porous  or  striate. 

At  first  we  felt  some  hesitation  in  founding  a  new  species 
upon  tliis  specimen,  thinking  it  might  possibly  be  only  a  young 
frond  of  the  P.  VarsoviensiSy  but  we  are  now  satisfied  that  it 
is  a  different  species. 

It  is  often  difficult  to  draw  distinctions  among  the  species 
of  this  genus.  The  cell  development  takes  place  obliquely 
upward  and  forward  from  a  sole  or  basis  of  mmutely  longitu- 
dinal tubes,  so  arranged  as  to  present  the  appearance  of  being 
striated.  The  reverse  is  covered  with  a  whitish,  thickened,  cor- 
tical substance,  which  is  generally  almost  smooth,  or  minutely 
striate  or  porous  under  a  high  magnifying  power.  All  forms 
present  such  close  general  analogies,  that  we  are  compelled 
m  a  measure  to  rely  upon  their  varied  forms,  the  relative 
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Ame  and  islie  of  their  osooles,  and  the  number  of  pom^  aa 
inwda  for  spedfio  diBtinctions.  The  apedes  aiboTi^  ir  the  me- 
danien  ihoe  alone  were  observed,  would  be  oT>ieed  piohablj. 
aa  mJFeneUeOa;  but  its  flattened  sole,  and  other  eharaoten, 
phee  H  among[  P^ifypora.  We  regard  it  as  a  speoies  show- 
ag  the  transition  nam  the  one  genus  to  flie  oAer,  the  ditlBr- 
enoe  beinff  mostly  in  the  rounder,  or  more  bwillifinrm,  aad 
mgnlarly  distribttted  longitodinal  rays  of  the  FmtiM^. 

tbmparimm, — ^It  resembles  in  its  oharaeters  Pi^pora  loM 
OfoOoy),  lUimra  huoa  (PhiL  GeoL  Y<»1l,  YoL  IL,  pL  1,  flg. 
»-aO),  and  AneHdla  laoca  (PhiL  Pal»o&  Foa^  p.  S8) ;  ba< 
diftrs  in  being  smaller,  in  the  more  reffolar  diatiibirtioa  of  iti 
loogititdinal  raysi  and  the  larger  siie  <^  its  edis. 

PormaHon  and  Id>calUy4 — Shell-bedSi  Devonian,  FaUa  of 
the  Ohio. 


Obsirvationb  oil  ike  Geoloqical  Fobmahonb  of  the  Oomh 
trg  between  the  Rio  Pecos  amd  the  Bio  Onmde^  in  JWh0 
Mexicoy  near  the  Kne  of  the  %2d  P^traUel;  being  an  Ab- 
stract of  a  portion  of  the  Ckologieal  Report  of  &e  Eagfe- 
dition  under  Capt.  John  Pope,  Chrps  Top.  JSokg.y  JJ.  & 
il.,  in  the  year  1855,  by  Geo.  G.  Shumard,  MJD.,  Geoir 
agist  of  the  Expedition.  Communicated  to  the  Academy  ^ 
with  the  permission  of  Capt.  Pope^  in  advance  of  the  pub- 
lication of  his  official  report. 

The  Expedition  remained,  for  several  monthB,  encamped 
on  the  Rio  Pecos,  near  the  mouth  of  Delaware  Creek,  and  a 
favorable  opportunity  was  thus  afforded  for  examining  mi- 
nutely the  geological  structure  of  that  vicinity.  The  Llano 
Estacado  was  to  be  seen  from  our  camp,  stretching  for  an 
indefinite  distance  eastward,  in  the  form  of  an  elevated  and 
gently  undulating  plateau,  thinly  covered  with  short  grass, 
and  presenting,  generally,  but  little  variety  of  surface.  It  is 
abruptly  tennmated,  on  the  west,  by  the  Fecoe  River,  which 
flows,  in  a  tortuous  course,  with  an  average  width  of  about 
eighty  feet,  amid  low  hills  and  bluffii  of  conglomerate  and 
limestone.  Beyond  the  Pecos,  the  country  assumes  a  more 
broken  and  hilly  appearance,  and,  at  the  distance  of  sixty 
miles,  rise  the  lofty  summits  of  the  Guadalupe  Mountains,  of 
which  the  highest  points  had  been  observea  long  before  we 
arrived  at  the  mouth  of  Delaware  Creek. 

The  following  is  a  section  taken  near  the  mouth  of  Dela- 
ware creek : 
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1.  Quatenuurr  Conffloinerate,  composed  of  limestone  Arom  the 

Guadalupe  Mountains • 70  feet 

2.  Upper  Cretaceous  limestone 100* 

8.  Lower  Cretaceous  marls  and  sandstone  Cas  flur  as  bored)  •  •  •    860 


it 
<« 


Total  thickness- x-lOdO  feet 

The  rocks  of  this  vicinity,  save  the  limestone  noticed  on 
our  last  day*8  journey,  were  found  to  differ  somewhat,  in  gen- 
eral character,  from  those  observed  further  to  the  eastward 
on  our  line  of  march.  The  limestone,  here,  attains  a  thick- 
ness of  over  a  hundred  feet,  exhibiting  itself  chiefly  in  the 
form  of  flattened  conical  hills  and  rou^h  clif&,  sometimes  with 
vertical  faces  and  in  places  rising  above  the  creek  or  river 
bed  to  the  height  of  fifty  or  sixty  feet.  The  rock  is  usually 
hard,  of  a  light  cream  color  and  earthy  texture,  and  con- 
tains numerous  spheroidal  cavities  from  a  fourth  to  a  half  an 
inch  in  diameter,  which  are  sometimes  partially  filled  with 
loose,  ferruginous  earth.  In  one  locality,  the  exposed  edges 
of  the  strata  were  covered  with  an  incrustation  of  salt  a 
fourth  of  an  inch  thick.  This  limestone  forms  the  bed  of  the 
Pecos  River,  and  here  gives  rise  to  a  succession  of  rapids. 
Fourteen  miles  to  the  eastward,  the  same  limestone  becomes 
much  softer  and  lighter  colored,  and  resembles  impure  chalk, 
but  does  not  there  exceed  in  thickness  thirteen  or  fourteen 
feet.  Fossils  are  exceedingly  rare  in  it.  In  a  few  instances, 
I  obtained  imperfect  specimens  of  Oryphcea  JPitcheri  and 
Janira  qucLdricoatata.  Underneath  the  limestone,  we  have 
deposits  of  gypsum,  clay,  and  sandstone,  which  are  often  well 
exposed  in  this  vicinity.  The  gypsum  is  frequently  found  in 
connexion  with  white,  soft  carbonate  of  lime,  and  presents  an 
average  thickness  of  about  twenty-five  feet.  From  tlie  Arte- 
sian Wells,  situated,  one  fourteen,  and  the  other  eight  miles 
east  of  the  Rio  Pecos,  vertical  sections  of  the  clay  and  sand- 
stone were  obtained  to  the  depth  of  eight  hundred  and  fifty- 
eight  feet.  The  clay  is,  usually,  highly  indurated,  and  con- 
tains more  or  less  of  an  admixture  of  lime.  In  color,  it  varies 
from  nearly  white  to  blue,  brown,  and  vermilion.  The  in- 
tercalated layers  of  sandstone  are  generally  softer  than  those 
previously  encountered,  and  constitute  by  far  the  greater 
portion  of  the  exposed  thickness  of  the  formation.  The  su- 
perior beds  are  often  little  else  than  loosely  coherent  sand, 
but,  at  the  base  of  the  sections,  the  strata  are  much  firmer 
and  of  a  light  yellow  colour,  and  contain  small  rounded  peb- 
bles of  eruptive  rocks. 

Besides  the  strata  above  described,  the  superincumbent 
quaternary  conglomerate  is,  also,  largely  developed.  Near 
the  junction  of  tne  Pecos  and  Delaware  Creek,  this  formation 

*  The  Upper  Cretaceous  limestone,  at  some  points  about  one  hundred 
miles  eastward,  attains  a  thickness  of  1100  feet 
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nttaiiiH  a  thickness  of  nenrly  scvciity  loL't,  aiid  appears,  most- 
ly, in  the  form  of  gently  ronniied  hills  and  ridgea,  some  of 
which  terminate  abrnptly  toward  the  river.  With  the  excep- 
tion of  being  somewhat  coarser  and  occasionally  travereed  by 
irregnlar  bands  of  coarse,  yellow,  siliciona  sandstone,  the  ma- 
terials eomposisg  it  do  not  diffprfi-om  those  of  the  same  form- 
ation last  described.  Many  of  the  included  massos  are  rich 
in  organic  remains,  and  present  a  considerable  variety  of  spe- 
cies of  Upper  PalfEOZoic  types.  The  most  common  are:  Pro- 
duclug  aemiretiaviatia,  P.  »plertder)i(?),  Chonetes  Smitfii(^), 
Cajnar^horia  Schiotheimii,  and  a  remarkably  elongated  spe- 
des  of  P'uatitina.'  Commingled  with  these  I  found  a  few  im- 
perfect Cretaceoas  species  in  angular  fragment*  of  soft,  yellow 
limestone,  as  follows  :  Arcapayia  Texarut,  Jitnira  quadrieos- 
Uaot  Cardinm  mn/ti»triatii>n,  and  Gryphosa  Pitckeri.  From 
the  general  appearance  of  these  fossils  they  evidently  could 
not  have  been  transported  far. 

Directly  south  of  Delaware  Creek,  the  strata  are  strongly 
folded  and  inclined  in  different  direetions,  at  angles  %'»rying 
ftoBl  twenty  to  fifty  dcgreeB.  The  period  of  disturbance  ap- 
pears to  have  been  anterior  to  the  deposition  of  the  conglom- 
erate, since  the  latter  is  found  rejiosing  uncomformsbly,  in 
nearly  horizontal  beds,  on  the  ruptured  edges  of  the  older 
Mrata. 

A  section  was  taken  from  a  nenrly  vertical  exposure  ex- 
tending along  the  west  bank  of  the  Rio  Pecos  from  near  the 
mouth  of  Delaware  Creek  S.S.E,,  for  the  distance  of  about 
half  a  mile.  Here,  the  limeatont  is  found  dipping  in  opposite 
directions,  at  angles  varying  from  20°  to  30°,  the  upper  beds 
having  been  miitured  iind  widely  separated,  and  the  entire 
mass  traversed  from  top  to  bottom  by  fissnres  ten  or  twenty 
feet  wide,  filled,  chiefly,  with  small  angular  fragments  of  lime- 
stone firmly  cemented  with  cali;areous  matter.  Jn  one  place, 
near  the  base  of  the  section,  beds  of  gypsnm  are  exposed  to 
the  thickness  of  fifteen  feet.  It  is  for  "the  most  part  a  white 
amorphous  variety,  and  resembles,  more  or  less,  loaf  sugar. 

Another  section  was  taken  from  near  the  east  bank  of  the 
Rio  Pecos,  several  imles  below  the  last.  It  exhibits  a  still 
greater  amount  of  disturbance,  the  underlying  clay  and  sand- 
stone being  here  well  exposed,  dipping  in  oppoeito  directionB, 
at  an^es  of  from  45°  to  &0*,  and,  at  the  same  time,  the  np- 
ttmea  edges  of  the  limestone  appear  somewhat  ^t^ed  in 
texture,  being  harder  and  sometimes  fractured  into  small  im- 
gnlar  fragments  firmly  re-cemented  so  na  to  give  the  rock  a 
fragmentarv  or  brecciated  appearance.  The  sandstone  is  also 
harder,  of  aark  red  and  purple  colors,  and  thickly  besprinkled 
with  small  green  and  yellow  spots. 

*  f\uidim  Angola  (ShiimanI). 
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The  extent  of  this  re^on  of  disturbance  could  not  be  accu- 
rately determined  on  account  of  the  levelling  effects  of  the 
subsequent  denudation  and  the  thickness  of  the  superincum- 
bent deposits  of  more  recent  date;  but  from  the  fact,  that  the 
limestone  is  observed  for  a  distance  of  twelve  or  fifteen  miles, 
both  east  and  west  of  the  Pecos  River,  in  nearly  horizontal 
strata,  and  appears  merely  in  gentle  undulations,  at  a  point 
only  a  few  miles  south  of  the  place  where  the  last  mentioned 
section  was  seen,  it  is  highly  probable  that  it  does  not,  in  any 
direction,  exceed  fifteen  or  twenty  miles. 

Proceeding  from  the  mouth  of  Delaware  Creek,  on  a  west- 
ward course,  our  road,  for  the  first  few  miles,  wound  amid 
gently  rounded  hills  and  ridges  of  quaternary  conglomerate 
or  limestone  breccia,  from  thirty  to  a  hundred  feet  high,  with 
occasional  exposures  of  Cretaceous  Ibnestone  ten  or  fift;een 
feet  in  thickness.  The  soil  and  subsoil  were  calcareo-silicious. 
As  we  proceed,  the  conglomerate  gradually  thins  out,  and, 
finally,  appears  only  at  intervals,  while  the  limestone  is  much 
more  largely  developed,  and  forms  short  ridges  and  truncated 
conical  hills  sometimes  five  or  six  hundred  feet  in  height. 
Occasionally,  these  were  isolated  and  widely  separated  from 
each  other,  and  sometimes  grouped  together  in  clusters  of 
eight  or  ten.  In  general  outline  and  composition,  they  very 
closely  resemble  the  hills  and  ridges  previously  encountered 
farther  east,  thus  indicating,  pretty  clearly,  that  they  consti- 
tute the  remains  of  a  once  continuous  Uible  land,  of  the  former 
existence  of  which,  and  its  subsequent  removal  by  denudation, 
they  arc  the  monuments.  The  dip  of  the  strata  is,  pretty 
uniformly,  about  V  E.S.E.  Near  the  summit  of  some  of  the 
highest  elevations,  hard,  projecting  bauds  of  brown  and  light 
gray  limestone  occur,  but,  unlike  those  forming  the  summits 
of  the  hills  and  clii&  farther  cast,  they  are  exceedingly  barren 
of  fossils,  and  have  yielded,  after  a  careful  search,  but  a  single 
imperfect  specimen  oi  MytUua,  In  conformable  beds  beneath 
the  limestone,  we  find  red  marly  clay,  sandstone,  and  gyp- 
sum, exhibited  in  nearly  vertical  sections  sixty  or  seventy  teet 
in  height.  The  gypsum  is,  in  places,  deeply  discolored  with 
oxide  of  iron ;  and  the  surface  of  the  country  is  covered  w4th 
powdered  g^-psum  and  white  carbonate  of  lime,  sometmies 
ten  feet  in  thickness.  The  soil,  along  the  valley  of  Delaware 
Creek,  is  moderately  fertile,  and  composed  of  sand,  clay,  and 
lime,  in  variable  proportions.  The  water  of  the  stream  is 
clear,  but  has  a  strong,  disagreeable  taste. 

For  several  miles  from  this  point,  our  road  lay  over  thick 
beds  of  marly  clay,  gypsum,  and  limestone.  The  clay  varies 
in  color  from  bright  vermilion  to  deep  blue.  The  gypsum 
presents,  in  places,  a  thickness  of  about  sixty  feet,  and  assumes 
every  degree  of  compactness  from  the  soft  pulverulent  varie- 
ty, before  noticed,  to  compact  bluish-white  alabaster.    The 
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softer  varieties  often  pass  upwaitia,  almost  insensibly,  into 
beda  of  soft,  white  ciirbonate  of  lime,  aomcUniL'S  fifteen  or 
twenty  feet  thick. 

As  we  ooiitiiiue  to  advance,  the  compact  limestone  rapidly 
diminisbes  in  thickness,  and,  iu  a  distance  of  six  miles,  disap- 
pears entirely,  and  is  replaced  by  thick  beds  uf  quaternary 
breccia,  mucli  coarser  than  any  previously  encountered,  and 
abounding  in  a  great  variety  of  fossils.  Wo  are  evidently  ap- 
proaching the  source  of  this  deposit,  since  the  Iragmeuts  are 
not  onl^  larger  and  more  angular,  but  the  formation  is  increas- 
ing mpidly  m  thickness,  which,  in  some  places,  was  estimated 
at  from  four  to  five  hundreil  feet. 

At  the  distance  of  about  tJiirty  miles  from  the  month  of 
Delaware  Creek,  the  red  and  blue  clay,  Kyi>sum,  and  pulvt 
lent  carbonate  of  lime,  which  had  been  largely  esliibitcd,  for 
several  miles,  along  our  route,  suddenly  lUsnppeared,  and 
strata  with  fossils  of  the  Ujiper  Coal  Measures  came  into 
view,  in  low  hills  and  ridges.  They  consist  of  yellow,  i]uart~ 
Eose  sandstone,  snrmounted  by  blacli,  gray,  and  white  lime- 
stone,  as  exhibited  iu  the  following  stiction  (descending)  ; 

1.  H^vy  b^dcl,  compu^t,  wliite  and  light-gray  limeitone. 

2.  B1u-'k,  thinly  lamiDnted  tlmeMonc 100  feet. 

3.  DaTk^gTAy,  thin-bedded,  cryiUUins  limectone GO    " 

i.  Yellow  quaruuae  MUidilone,  with  thin  team*  of  black,  com- 
pact Utnestuiie  inlerabatilled  at  it»  upper  portion.* 

These  rocks  are  unconformable  "with  the  Cretaceous,  though 
the  <iip  is  still  E.8.E.  Owing  to  the  great  thickness  of  the 
quaternary  deposits,  the  upper  white  iiiuestone  is  not  well- 
exposed,  just  at  this  point ;  but  at  other  places,  not  far  distsnt, 
it  presents  a  thickness  of  several  hundred  feet.  It  is,  usually, 
a  hard,  crystalline  limestone,  abounding  in  fossils  identical  with 
those  BO  frequently  observed  in  the  breccia. 

The  organic  remains  of  this  limestone,  so  &t  as  they  have 
been  described,  are  as  follows:  Productiu  temireticuiatusy  J*. 
iBlendent(^^,  Chonetes  Smithi(^),ani  Spir\fer  plano-convesea. 
These  roeciea,  in  the  Western  and  Southwestern  States,  are 
chiefly  found  in  the  npper  division  of  the  Carboniferous  sys- 
tem,  or  Coal  Measures. 

From  the  dark-gray  limestone  (No.  S  of  the  aectioD),  the 
following  undesoribed  fossils  were  obtiuned,  which,  as  far  as 
mj  observations  extend,  are  peculiar  to  this  portion  of  the 
fbmation:  they  ue  Shynconella,  "  .     .      ■.. 

hu  (two  species),  and  PhiUipsia. 


278  TRAH8.   09  THE  ACAD.    OF  flOIKIOB. 

No  fossils  were  observed  in  the  underlying  sandstone.  This 
rook  is  fine-ffrained,  more  or  less  mioaoeoui^  and  of  moderate 
hardness.  Although  sometimes  exposed  in  heavy,  massive 
strata,  it  is,  for  the  most  part,  thin-bedded,  and,  occasionally, 
finely  laminated.  It  contains,  near  its  npper  portion,  bands 
of  dark,  compact  limestone  firom  a  few  inches  to  two  feet 
thick. 

Denudation, — ^As  we  proceeded  on  onr  way,  the  country 
everywhere  exhibited  the  strongest  evidence  of  denudation, 
being  deeply  excavated,  and  often  aj^pearing  in  detached  hills, 
usually  of  a  conical  form,  and  sometimes  separated  from  each 
other  by  intervals  of  several  hundred  yaras.  The  limestone 
is,  now,  only  occasionally  observed  capping  the  summits  of 
the  highest  elevations,  and  nowhere  presents  a  thickness  of 
more  than  one  or  two  hundred  feet.  Immediately  south  of 
our  route,  the  country  is  much  cut  up  by  deep  valleys  and 
rocky  ravines ;  to  the  north,  the  surfece,  although  less  broken, 
is,  nevertheless,  rough,  and  thickly  strewn  with  coarse,  angu- 
lar fragments  of  limestone.  By  following  the  windings  of  the 
different  valleys,  our  road  was,  for  the  most  part,  a  smooth 
and  gentle  ascent,  the  rate  corresponding  pretty  nearly  with 
the  dip  of  the  strata.  The  quaternary  breccia  still  prevailed, 
with  an  avera^  thickness  of  over  two  hundred  feet,  contain- 
ing angular  blocks  of  limestone  sometimes  several  feet  in 
diameter. 

Head  of  Delaxcare  Creek. — This  stream  rises  in  a  broad 
and  fertile  valley,  and  is  formed  by  the  united  waters  of  sev- 
eral springs  that  issue  from  the  base  of  the  breccia  or  con- 
glomerate and  the  upper  portion  of  the  sandstone  which  con- 
stitutes the  floor  of  the  v^ley.  These  springs  are  contiguous 
to  each  other,  but  vary,  remarkably,  m  character.  When 
they  issue  from  the  conglomerate,  the  water  is  clear  and 
slightly  calcareous,  and  has  an  agreeable  taste;  but  when 
they  now  from  the  sandstone,  they  are  highly  impregnated 
with  various  saline  ingredients,  have  a  disagreeable  taste,  and 
emit  a  strong  odor  of  sulphuretted  hydrogen.  At  this  i>oint, 
the  valley  of  the  creek  is  about  two  hundred  and  fifty  feet 
deep,  and  its  width  is  from  a  few  hundred  yards  to  several 
miles.  It  appears  to  have  been  hollowed  out  of  the  solid 
strata  by  denudation.  On  either  side  are  abrupt  escarpments 
and  hills  of  massive  and  thimbedded  sandstone,  surmounted 
by  heavy  and  finely  laminated  strata  of  limestone,  as  exhib- 
ited in  the  following  section : 


1.  Heavy  bedded,  gray  and  white  Umettone 50  feet. 

2.  Finely  laminated,  Mack  limeitone 110    « 

8.  Heary  and  thin-bedded,  yellow,  quartzose  sandttone,  with 

tlun  seamii  of  black,  compact  limeitone  intentratifled  •  •  •  •  100    " 

Total  thickneff-- 260  feet 
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These  beds  appcAr  to  be  precisely  the  enme  m  lliose  ob- 
Berved  on  Delaware  Creek,  thirty  luiles  above  its  confluence. 

The  floor  of  the  valley  is  generally  smooth,  but  here  and 
there  tmirked  with  ridgoa  and  abrupt  conical  hills  of  sand- 
stone and  Uraestone,  from  one  to  two  hundred  feet  high. 
The  soil  it  catcareons,  calcareo-argillaeoous,  and,  ii>  some  pla- 
cea,  ailiciouK. 

At  a  short  distance  from  this  point,  wo  begin  to  npproach, 
by  a  gentle  ascent,  the  eastern  base  of  the  Ou.idalnpe  Moun- 
tains. The  hills  are,  for  the  most  part,  gracefiilly  i-omided, 
and  from  one  to  four  hundred  feet  high :  the  valleys  to  the 
sonth,  become  much  deeper.  The  strata  do  not  difR'r  much 
from  those  alrciidy  described.  In  places,  the  sandstone  is 
exposed,  by  denudation,  to  the  height  of  six  hundred  feet. 
The  overlying  limestones  are  confined  mostly  to  the  hills, 
and,  at  some  points,  exhibit  a  thickness  of  nearly  four  bun- 
dred  feet.  They  are  filled  with  fossils  of  the  same  character 
as  those  last  enumerated.  The  dip  is  still  E.8.E.,  but  with 
a  gradually  increasing  angle.  No  evidence  appears  of  any 
Bodden  or  violent  disturbance,  but  the  uplifting  of  the  strata 
has  evidently  been  the  result  of  causes  operating  in  a  uniform 
and  very  gradual  manner.  The  subsequent  denudation,  to 
which  they  have  been  so  largely  subjected,  has  imparted  to 
this  region  a  rough  and  broken  aspect.  By  following  the  val- 
leys, w-hich  have  a  general  east  and  west  bearing,  the  ascent 
is  easy. 

From  Independence  Springs,  which  bubble  up  through 
nearly  circular  openings  m  the  sand-rock  that  composes  tlie 
floor  of  the  valley,  to  the  eastern  base  of  the  Guadalupe 
Mountains,  a  distance  of  about  sis:  miles,  there  is  a  gradual 
asoent  of  several  hundred  feet.  For  the  whole  of  the  dis- 
tance, the  dark,  thin-bedded  limestone  is  well  exposed.  As 
we  approach  the  mountains,  the  inclination  of  the  strata  in- 
creases, the  dip  being  about  20°  and  the  direction  still  E.S.E. 
At  the  mountains,  they  are  scon  to  pass  under  the  massive 
white  liraCKtoni;,  which,  nw  we  shall  soon  sec-,  js,  hiio,  much 
better  developed  than  &rther  east.  To  the  south,  and  appa- 
rently continuous  with  the  line  of  upheaval  of  the  mountains, 
the  ruptured  edges  of  the  same  ttrata  are  to  be  seen  present- 
iiu;,  to  the  west,  ru^ed  and  nearly  vertic^  escatpments,  from 
fifteen  hundred  to  two  thousand  feet  high  and  extending 
soathward  as  far  as  vision  reaches.  These  cliS&  are  .occasion- 
ally ct^ped  with  light-colored  limestone,  bat,  generally,  thia 
rock  has  been  removed  by  denudation. 

The  Guadalupe  Mountains,  near  their  southern  extremity, 
rise  abruptly  from  a  gently  ascending  surface,  and  attain,  at  the 
highest  point,  an  altitude  of  nearly  3,000  feet  above  their  base, 
and  about  8,000  feet  above  the  level  of  the  ocean.  The  mtun 
axis  or  line  of  upheaval,  trends  somewhat  irregularly  north- 
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east  and  southwest.  From  one  point  of  observation,  there  is 
a  gradual  descent  to  the  northeast,  while,  to  the  south,  the 
range  terminates  abruptly  in  a  frightful  precipice  upwards  of 
2,000  feet  in  height.  Around  the  base  of  this  precipice  our 
road  led,  by  a  gradual  descent,  through  a  deep  canon,  with 
rough  and  neany  vertical  clifb  on  either  side.  The  eastern 
slope  is  rapid  towards  the  plains,  and  marked  by  deep  and 
rugged  canons,  often  with  nearly  vertical  sides.  One  of 
these  canons,  situated  near  the  southern  extremity,  and 
known  as  ''  The  Pinery^  was  explored  for  the  distance  of 
about  a  mile.  At  some  points,  it  is  upwards  of  half  a  mile 
wide,  and  bounded,  on  either  side,  by  vertical,  or  abruptly 
sloping  walls  of  such  extreme  height,  that  their  summits  often 
appear  enveloped  in  clouds.  It  is  only  when  observed  from 
the  west,  however,  that  these  mountains  can  be  contemplated 
in  all  their  grandeur.  Here  extends  an  unbroken  line  of  ver- 
tical preci])ices,  from  two  to  three  thousand  feet  in  height,  the 
faces  of  which  are  so  smooth  as  to  be  accessible  only  a  few 
hundred  feet  above  the  base.  The  abrupt  faces  of  these  clif& 
pursue  a  general  course  parallel  with  the  axis  of  upheaval  of 
the  mountains,  which  present  the  appearance  of  having  been 
cleft  vertically  through  their  centre,  and  the  western  halves 
removed.  They  attain  their  greatest  elevation  about  one 
mile  north  of  the  southern  extremity,  from  which  point  there 
is  a  gradual  descent  to  the  north  and  south. 

Geological  Structure, — ^The  Guadalupe  Mountains  consist 
of  white,  gray,  and  bluish-black  limestone,  and  fine  and  coarse- 
grained quartzose  sandstone.  They  present  the  following 
section  in  descending  order : 

1.  Upper  or  white  limestone 1000  feet. 

2.  Dark-colored,  thinly  laminated  and  foliated  limestone  ••60  to    100 

8.  Yellow  quartzose  sandstone 1200  "  1500 

4.  Black,  thin-bedded  limestone 500 

The  white  and  gray  limestone  reposes,  in  heavy  beds,  upon 
the  sandstone,  and  exhibits  the  enormous  thickness  of  more 
than  a  thousand  feet.  It  is  harder  than  any  previously  en- 
countered, but,  in  all  other  respects,  it  is  precisely  of  the  same 
character  as  that  seen  at  the  bead  of  Delaware  Creek,  and 
between  that  point  and  the  Guadalupe  Mountains.  It  is  re- 
markably rich  in  organic  remains,  a  larce  portion  of  which  are 
new  to  science ;  but  others  appear  to  oe  forms  of  the  Coal 
Measures.  Some  of  the  layers  of  white  limestone*  are  com- 
posed, almost  wholly,  of  remains  of  Crinoidea.  I  collected  a 
number  of  species  of  fossils  from  these  beds,  viz. :  Productua 
aemireticulcUuSj  P.  9plenden8(?)j  Productus  (several  unde- 
termined species),  Chonetes  Smithi^   BhynconeUa  (several 

*  For  description  of  New  Fossils  from  the  White  Limestone,  see  the 
pi4[X!r  of  Dr.  B.  F.  Shnmard,  pott. 
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undetennined  species),  Spirifor  pkino-conver^,  and  Avit^ki, 
Cypricardia,  StraparoUus,  CyathophyllMn,  Feneatella.,  Oha- 
tetea,  and  Phillipeia,  of  each,  one  or  more  undescribed  spe- 
cies. With  these  occura  a  slender  I'higutina^  upwards  of  an 
inch  in  len^h,  which  appears  to  be  quite  distinct  from  tho 
Fuaidina  cylintfrica,  so  oharaeteristic  of  the  Coal  Measures 
of  the  Missouri  KJver.  There  is  also  a  brachiopod,  which  pos- 
sesses all  the  external  chamcteni  of  Camaraphorin  Scniot- 
fteimii  (Vemeuil  sp.),  of  the  Permian  system  of  Russia." 

From  the  dark  limestone  interposed  between  the  white 
limestone  and  sandstone  (Ko.  2  of  Sec.)  fossils  wei'e  col- 
lected which  are  identical  with  those  occurring  in  the  beds 
near  the  head  of  Delaware  Creek. 

The  sandstone  is  best  displayed  in  the  canon,  and  on  the 
western  side  of  the  mountains.  In  the  latter  position,  it  ex- 
hibits a  tliickness  (estimated  approximately)  of  from  twelve 
to  fifteen  hundred  feet.  Toward  the  top  it  is  sofY,  and 
abounds  in  fossils,  as  follows :  Spirifer  cameratua,  Spirigera 
eubtilita,  Productua  (new  sp."),  Spirifer  plano-convera,  Bel- 
lerophon,  and  I'^umlina  elongata.  At  one  point,  strata  up- 
wards of  a  hundred  feet  in  thickness  are  composed,  almost 
entirely,  of  the  last  mentioned  fossil. 

The  inferior  layers  are  generally  compact,  coarse-grained, 
and  micaeeona.  At  the  base,  are  intercalated  bands  of  hard, 
dark,  argillaceous  shale,  and,  beneath  these,  ore  thin  layers  of 
dark,  compact  limestone,  which,  at  a  locality  a  little  north  of 
the  Pass,  IS  exposed  to  the  thickness  of  Jive  hundred  feet. 
Diligent  search  was  made  for  fossils  in  these  beds,  but  no  tra- 
ces of  any  wen.:  detOftcil. 

As  we  wind  around  the  sonthem  extremity  of  the  iDOnn- 
Ukins,  the  descent  is  gradual  over  the  nptnnied  edges  of  the 
limeBtone  strata;  and,  afterwards,  the  fine  and  coarse^ndned 
sandstone,  shale,  and  underlying  dark-colored  limestone,  were 
successively  passed  over. 

Beyood  the  foot  of  the  csilon,  a  range  of  hills,  from  five  to 
eight  hundred  feet  in  height,  presents  a  precipitous  face  to- 
wards the  east,  extending,  irregularly,  for  several  miles,  in  a 
direction  neariy  parallel  with  the  mountiuns.  In  this  range, 
1^  dip  of  the  strata  is  25°  W.N.W.,  or  in  a  direction  contrary 
to  that  observed  in  the  Guadalupe  Mountains.    But  the  rocks 

•  Since  the  above  was  read  before  tho  Acaderay,  a  closer  c  nam  [nation 
of  the  tbs«ill  oflhc  white  limcBtone,  ilarlc  limestone,  nail  yellow  sandatonc 
(Noi.  1,2  tSof  this  iecdonj,  has  been  made  by  Dr.  B.  P.  Shumard,  which 
has  iviulted  in  the  diieurery  uf  other  Permian  specie!  ranging  through 
all  these  strata,  and  which  cstablislita,  wc  think  satiB&clorily.  thi>ir  Per- 
mian age.  The  age  t>t  the  black  limesionG  (No.  i)  is  still  doulitful,  al- 
tfiough  our  opinion  in  that  it  is  likewise  Permian.  (See  Proc.  of  the  A«sd- 
emy  in  this  No.,  meeting  of  March  8,  IBSa.)  ^ '"- 

t  pTtdatm  Papd,  fallowing  piper  on  Fenaln  Foadb.  ~ 
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are  in  all  respects  similar  to  those  of  the  mountains,  a  portion 
of  the  western  slope  of  which  they,  at  one  time,  formed,  al* 
though,  at  present,  separated  bv  a  deep  valley  several  miles 
wide.  Facing,  also,  in  an  easterly  direction,  and  about  fifteen 
miles  to  the  southwest,  there  occurs  an  extensive  range  of 
rugged  cliifs,  from  the  summits  of  which  the  surface  slopes 
ffently  towards  the  west.  These  cliib,  as  well  as  could  be 
determined  from  a  distance,  are  from  a  thousand  to  fifteen 
hundred  feet  in  height.  Their  bearing  is  nearly  parallel  with 
the  escarpments  south  of  the  mountains,  which  they  very 
closely  resemble  in  general  appearance,  and,  doubtless,  they 
have  the  same  geological  composition.  Between  the  ranges 
is  a  broad  and  gently  undulating  valley,  with  its  surface  often 
dotted  with  small  saline  lakes. 

Passing  through  this  valley,  we  emerged  into  a  broad  and 
gently  imdulating  countrv,  the  surface  of  which  consists 
chiefly  of  tenaceous,  red,  calcareo-argillaceous  clay,  coarse  yel- 
low quartz-sand,  and  limestone  detritus,  which  is  often  firmly 
consolidated  by  means  of  calcareous  matter,  and  characterized 
by  fossils  different  from  those  found  in  the  mountains.  Its 
general  thickness  is  about  ten  feet.  Three  or  four  miles  to 
the  southward  of  our  road  were  seen  several  shallow  saline 
lakes,  some  of  them  two  to  three  miles  in  circumference. 
Their  flat  beds,  after  evaporation,  are  often  encrusted  with 
salt  to  the  thickness  of  several  inches.  Some  miles  ftirther 
on,  we  came  upon  a  range  of  hills  of  fine  yellowish  silicioua 
sand,  extending  five  or  six  miles  to  the  southward,  with  an 
average  width  of  about  a  mile.  These  hills  appeared  to  be 
shifting  their  position,  in  a  northwardly  direction,  burying  the 
mezqmto  bushes  as  they  advanced.  At  the  distance  of  twen- 
ty-four miles  from  the  foot  of  the  Pass,  there  occur  several 
small  shallow  lakes,  the  water  of  which  is  stronglv  impregna- 
ted with  gypsum,  and  the  dry  beds  of  some,  a  httle  further 
oSf  are  thickly  covered  with  small  shining  particles  of  selen« 
ite.  Beyond  these,  we  travelled  over  a  slightly  undulating 
prairie  underlaid  by  beds  of  red  marly  clay  and  white  earthy 
carbonate  of  lime,  the  latter  not  unfrequently  mixed  with  soft 
white  gypsum,  and  presenting  a  general  thickness  of  fifteen 
or  twenty  feet.  We  then  came  to  an  extensive  outcrop  of 
dark-grav,  subcrystalline,  and  highlv  fossiliferous  limestone. 
This  rock  contains,  in  a  few  places,  oands  of  soft  ferruginous 
sandstone,  and  is  marked  by  fossils  of  the  Coal  Measures,  as 
follows:  JBeUerophon  Montfarti(mus(?)  (Norw.  &  Prat.),  Or- 
thieina  umbraculum^  StraparoUus  catiUoid€s{?)y  and  remains 
of  Crinoidea,  Among  the  loose  detritus,  I  observed  some 
small  fragments  of  soft,  yellow,  earthy,  cretaceous  limestone 
containing  Ostrecu 

Massive  strata  of  dark-gray,  subcrystalline  limestone  of  the 
Coal  Measures  were  laigely  exhibited,  for  several  miles  fiir- 
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thee  on.  The  rock,  in  some  places,  presents  a  tliickiieaa  of 
Dearly  four  hoDilred  feet,  and  dtflers  frDiu  tbe  limestone  last 
mentioned,  only,  in  being  harder,  and,  ocu.isionaliy,  more  or 
lees  cherty.  The  embedded  fossils  are,  usually,  Bnely  pre- 
eerve<i,  and  often  90  thickly  crowded  as  to  constitute  the 
larger  part  of  beds  many  feet  in  thickness.  The  most  com- 
mon species  are  Spirigera  »ubtilita,  Prodvctvs  seimretiaUa- 
tua,  J*.  murieatu4,  and  Straparollus,  Pleurotomaria,  BeSero- 
pAon,  and  Archceocitlaris,  of  un  described  species. 

As  we  prt^ess,  the  strata  become  hiehly  contorted,  the 
surface  more  undulating,  and  the  liilU,  wnicli  attain  a  height 
of  from  fifty  to  one  hundred  feet,  characterised  by  gQi^o 
slopes,  until  we  arrive  at  tbe  Comudaa  Mountain,  an  isolated 
mass  of  eruptive  rock,  rising  almost  vertically  to  the  height  of 
six  or  seven  hundred  leet,  and  appearing  at  a  little  distance 
to  be  composed  of  materials  thrown  confusedly  together.  On 
every  side,  it  presents  rngged  and  uearly  vertical  cliffs,  some 
of  tbem  fissured,  and  exhibiting  near  their  bases  small  trian- 
gular openings.  The  largest  ot  these  extends  into  the  moou* 
tain  nearly  a  hundred  feet,  and  terminates  in  a  spacious  cham« 
ber  of  an  irregular  elliptical  form,  with  a  pool  of  pure  water 
in  the  centre. 

The  Comudaa  Wountain  extends  about  one  niilo  northeast 
and  BouthwcHt,  and  its  width  is  li-otu  a  half  to  three-fourths  of 
a  mile.    It  is  composed  entirely  of  compact,  light-gray,  alblte 

nitc,  in  which  tiie  albite  predominates  over  the  other  ingre- 
ts.  The  mica  is  of  a  jet  black  color,  and  exists  in  very 
small  particles.     This  granite  disintegrates  very  rapidly. 

From  the  Comudas,  the  limestone  presents  a  quaquurcrsal 
dip,  at  angles  var}~ing  from  -Id"  to  bO".  Near  the  point  of  con- 
tact with  the  eruptive  rocks,  it  is  highly  metamorphosed  and 
converted  into  hard  cellular  rock  of  u  dusky-brown  color.  ItB> 
visible  tbickueas  is  upwards  of  five  hundred  feet,  and,  at  a 
liltle  distnnve  from  the  erupted  m.iss,  the  beds  are  crowded 
with  fossils,  many  of  them  hi^ly  eharacterisUo  spedes  of  the 
Coal  Ueasures. 

Aft«r  leaving  the  Comudas,  we  continued  to  travel  ovw 

a^ly  undulated  strata  of  limestone  of  the  age  of  the  Coal 
ewures.  The  surlace  of  the  country  is  rolling  and  diverri- 
fled  with  low,  rockj  hills  and  ridges.  Southwest  of  our  road 
was  as  uninterrupted  chain  of  hOIa  of  eruptive  rooks,  which, 
after  conneoting  with  the  Sierra  de  los  Alamos,  stretdi  across 
the  country  for  a  number  of  miles  in  a  southwest  course. 
ESght  miles  from  the  Sierra  Comudas,  we  came  to  the  Sieim 
de  los  Alamos,  three  rough,  isolated  peaks,  the  highest  of 
wfakih  is  about  eight  hunmed  feet  above  the  general  level  of 
the  country  adjacent.  These  differ  fcom  tbe  Comudas  some- 
what in  appearance  and  mineralogical  composition,  though 
undoabtedly  fonnii:^  a  part  of  the  same  system  of  eruption. 
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The  rock  consigts  of  granite,  gneiss,  and  light-greeni8)i  por- 
phyry. The  granite  is  hard,  compact,  and  hne-texturcd,  and 
graduates  almost  imperceptibly  into  the  gneiss  and  porphyry. 
The  latter  is  usually  hard,  and  contains  cirstals  sometimes  of 
quartz,  and  sometimes  felspar.  On  both  sides  of  the  eruptive 
rocks,  the  Upper  Carbomferous  limestone  is  slightly  meta- 
morphosed and  inclined  at  angles  of  10^  to  80".  Beyond  the 
Sierra  de  los  Alamos,  this  limestone  is  lamly  developed,  and, 
in  places,  crowded  with  characteristic  Carboniferous  fossils. 
It  extends  to  the  Sierra  Alto,  in  undulating  strata,  and  the 
surface  of  the  country  is  marked  with  low  hills  and  ridges, 
from  the  rocky  sides  of  which  fossils  were  obtained  in  the 
greatest  abundance. 

The  Sierra  Alto  rises  majestically  from  a  nearly  quadran- 
gular base  to  the  height  of  about  fifteen  hundred  feet.  It  is 
completely  isolated  from  the  neighbouring  mountains,  and  its 
rugged  summit  projects  considerably  above  the  highest  of 
them.  Its  main  axis  extends  nearly  east  and  west,  for  the 
distance  of  about  two  miles,  and  its  width  varies  from  a 
fourth  to  about  three-fourths  of  a  mile.  On  all  sides,  it  is  sur- 
rounded by  hills  and  ridges,  which  present  abrupt  faces 
toward  the  mountain,  and  slope  gradually  in  the  oi)posite 
direction.  The  mountain  is  composed  of  hard  granite  of  a 
light  gray  color,  in  which  the  felspar  predominates  over  the 
quartz  and  mica.  The  weathered  face  of  the  rock  presents 
sometimes  a  vellow  and  sometimes  a  brown  color,  and,  occa- 
sionally, exhibits  a  jointed  structure,  but  more  frequently  a 
smooth  and  polished  appearance.  The  surrounding  hills  and 
ridges  consist  of  limestone  and  soft  sandstone,  which  are 
strongly  upheaved,  and  dip,  quaquavcrsally,  at  angles  of  from 
5**  to  40**  •  The  layers  in  contact  with  the  eruptive  mass  are 
highly  metamorphosed  and  of  dirty  brown  and  yellow  colors. 
As  well  as  could  be  determined  from  their  exposed  edges,  the 
thickness  of  the  limestone  and  sandstone  cannot,  here,  fall 
short  of  2500  feet.  As  we  recede  from  the  mountain,  the  dip 
of  the  strata  becomes  much  less  apparent,  so  that,  in  the  dis- 
tance of  a  mile,  it  does  not  anywhere  exceed  5"  to  10*^. 

The  Pass. — Just  before  reaching  the  eastern  base  of  the 
Sierra  Alto,  our  road  divei^d  from  the  emigrant  trail,  and, 
soon  after,  we  entered  an  extensive  gorge,  which  ounces  around 
the  southern  side  of  the  mountain.  This  gorge  or  canon  is 
walled  up  throughout  its  entire  extent  with  massive  and,  in 
places,  nearly  perpendicular  escarpments  of  hard,  bluish  and 
gra^  subcrystalline  limestone,  and  soft,  yellow,  and  fine- 
grained sandstone,  with  occasional  intercalations  of  dark-blue 
argillaceous  shale.  Near  the  eastern  extremity,  \t&  average 
width  is  over  a  quarter  of  a  mile,  and,  here,  the  strata  are  to 
be  seen  dipping  southeast  fh)m  lb""  to  25''.  As  we  advance, 
the  cailon  oecomes  much  narrower,  and  the  direction  of  the 
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dip  gradually  changos,  first,  toward  the  south,  and  t)ien  to 
the  8i:'Uthwest,  gradually  diminishing  as  we  reach  the  western 
extremity  of  the  Pass,  where  it  does  not  esceed  5°  or  10". 
{See  Sec.  1.) 

As  the  strata  exposed  at  the  Pa«8  are  Homo  distance  re- 
moved from  the  central  axis  of  eruption,  they  have  undergone 
bpt  slight  metamorphic  change,  and  we  often  densely  crowd- 
ed mth  fossils.  Among  these  ve  recognize  ecvcral  species 
which  are  ^tut«  characteristic  of  the  Coal  Measures  of  Mis- 
souri, Illinois,  and  Kentucky,  along  with  othera  that  range 
downwards  to  the  base  of  the  Carboniferous  system ;  but  most 
of  the  species  are  yet  undescribed.  The  list  includes  Produ^ 
tH8  cottaitit,  I*,  coroy  Tellinomua  proten9a(?),  AUoriatna  re- 
ffUlaru,  BeUerophon  PKi(?),  BeUerophon  (several  new  spe- 
dea),  'StraparoUtM  (several  new  species),  Pleurotomaria, 
MwchisoniOn,  XiUica,  and  C/i«mnittia  (several  species). 
Most  of  the  fossils,  at  this  locality,  were  obtained  from  the 
debris  at  the  base  of  the  cliffs. 

Sierra  Mneeo, — From  the  western  extremity  of  the  Sierra 
Alto,  oar  road  led,  by  a  gradual  descent,  through  a  broken  and 
hilly  region,  into  a  broad  fertile  valley,  somewhat  semicircular 
in  its  form.  This  valley,  to  the  west  and  northwest,  opens  into 
the  "Valley  of  the  Salt  Lakes,"  bnt,  in  every  other  direction, 
it  is  abruptly  terminated  by  rough  hills  and  cUffii  of  limestone 
from  five  to  eight  hundred  feet  iigh.  Its  floor  consists  en- 
tirely of  eruptive  rocks,  of  which  the  sharp  and  jagged  points 
are  seen  protruding  on  either  side,  and,  near  the  centre,  rises 
the  Ilueco  Mountain,  preciijitousljy,  to  the  height  of  about  sis 
hundri?d  feet.  It  is  divided  by  a  broad  caiion  into  two  nearly 
equal  portions,  and,  on  all  sides,  are  vertical  clifi^  often  deep- 
ly fissured  from  top  to  bottom,  affording,  by  their  frowning 
appearance,  a  remarkable  contrast  with  the  smooth  grassy 
BUrfacfi  by  which  they  are  surrounded. 

The  rock  composing  the  Sierra  Hueco  is  a  fine-textured, 
Ught  greenish-gray  granite,  which  is  soft,  and  crumbles  read- 
ily on  exposure  to  the  weather.  It  contains  a  much  larger 
proportion  of  felspar  and  less  quartz  than  any  of  the  granites 
we  have  hitherto  encountered.  The  weathered  edges  present 
femi^nous  brown  and  yellow  colors. 

The  limestone  of  the  Coal  Measures,  which  constitutes  the 
sides  of  the  valley,  has  undergone  little  or  no  metamorphic 
change,  and  is  rich  in  oi^anic  remains.  Near  the  base  occur 
strata,  more  than  a  hundred  feet  thick,  composed  almost  en- 
tirely of  a  sfiecies  o{  Fusidhia  quite  different  from  F.  cylin- 
drica  and  from  that  charactenzing  the  White  Guadalupe 
Limestone.     (See  Sec.  No,  2.) 

The  following  section  (No.  2)  represents  a  distance  of  about 
four  miles,  the  llueco  Mountain  being  in  the  centre,  and  on 
either  side  the  valley  bounded  by  cliffs  of  Limestone. 
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The  rock  consit$ts  of  granite,  gneiss,  and  light-greenish  por- 
phyry. The  granite  is  hard,  compact,  and  hne-texturcd,  and 
graduates  almost  imperceptibly  into  the  gneiss  and  pori>hyry. 
The  latter  is  usually  hard,  and  contains  cirstals  sometimes  of 
quartz,  and  sometimes  felspar.  On  both  sides  of  the  eruptive 
rocks,  the  Upper  Carboniferous  limestone  is  slightly  meta- 
morphosed ana  inclined  at  angles  of  10^  to  80".  Beyond  the 
Sierra  de  los  Alamos,  this  limestone  is  laraely  deyeloped,  and, 
in  places,  crowded  with  characteristic  Carboniferous  fossils. 
It  extends  to  the  Sierra  Alto,  in  undulating  strata,  and  the 
surface  of  the  country  is  marked  with  low  hills  and  ridges, 
from  the  rocky  sides  of  which  fossils  were  obtained  in  the 
greatest  abundance. 

The  Sierra  Alto  rises  majestically  from  a  nearly  quadran- 
gular base  to  the  height  of  about  fifteen  hundred  feet.  It  is 
completely  isolated  from  the  neighbouring  mountuns,  and  its 
rugged  summit  projects  considerably  above  the  highest  of 
them.  Its  main  axis  extends  nearly  east  and  west,  for  the 
distance  of  about  two  miles,  and  its  width  varies  from  a 
fourth  to  about  three-fourths  of  a  mile.  On  all  sides,  it  is  sur- 
rounded by  hills  and  ridges,  which  present  abrupt  faces 
toward  the  mountain,  and  slope  gradually  in  the  opposite 
direction.  The  mount^n  is  composed  of  hard  granite  of  a 
light  gray  color,  in  which  the  felspar  predominates  over  the 
quartz  and  mica.  The  weathered  face  of  the  rock  presents 
sometimes  a  yellow  and  sometimes  a  brown  color,  and,  occa- 
sionally, exhibits  a  jointed  structure,  but  more  frequently  a 
smooth  and  polished  appearance.  The  surrounding  hills  and 
ridges  consist  of  limestone  and  soft  sandstone,  which  are 
strongly  upheaved,  and  dip,  quaquaversally,  at  angles  of  from 
5*  to  40** .  The  layers  in  contact  with  the  eruptive  mass  are 
highly  metamorphosed  and  of  dirty  brown  and  yellow  colors. 
As  well  as  could  be  determined  from  their  exposed  edges,  the 
thickness  of  the  limestone  and  sandstone  cannot,  here,  iall 
short  of  2500  feet.  As  we  recede  from  the  mountain,  the  dip 
of  the  strata  becomes  much  less  apparent,  so  that,  in  the  dis- 
tance of  a  mile,  it  does  not  anywhere  exceed  5**  to  l(f. 

The  Pass, — Just  before  reaching  the  eastern  base  of  the 
Sierra  Alto,  our  road  diverged  from  the  emigrant  trail,  and, 
soon  after,  we  entered  an  extensive  goree,  which  ounces  around 
the  southern  side  of  the  mountain.  This  gorge  or  caiion  is 
walled  up  throughout  its  entire  extent  with  massive  and,  in 
places,  nearly  perpendicular  escarpments  of  hard,  bluish  and 
gray  subcrystalline  limestone,  and  soft,  yellow,  and  fine- 
grained sandstone,  with  occ^onal  intercalations  of  dark-blue 
argillaceous  shale.  Near  the  eastern  extremity,  its  average 
width  is  over  a  quarter  of  a  mile,  and,  here,  the  strata  are  to 
be  seen  dipping  southeast  from  !&"  to  25''.  As  we  advance, 
the  canon  oecomes  much  narrower,  and  the  direction  of  the 
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dip  graOmilly  chfingps,  first,  toward  the  south,  and  then  to 
the  soiithweHt,ffrn(lually  dimiiiixhing  as  we  reach  the  western 
ertremity  of  titc  Pass,  where  it  does  not  exceed  5°  or  l(f. 
(Sec  Sec,  I.) 

As  the  itmta  exposed  nt  the  Paas  are  (utme  distance  re- 
moved from  the  central  axis  of  eruption,  they  have  undergone 
but  flight  metamorphic  change,  and  are  often  densely  crowd- 
eil  with  fossiln.  Ainong  theite  we  recogniise  Bcveral  species 
which  are  <^uite  characterixtic  of  the  Coal  Measures  of  Mia- 
sonri,  Illinois,  and  Kentucky,  along  with  others  that  range 
downwards  to  the  base  of  the  Carboniferons  system;  but  most 
of  the  species  are  yet  undeecribed.  The  list  includes  Produc- 
tm  cotUKut,  P.  corf,  Tetlmomya  protf>wa(f),  AUoriama  re- 
ffularU,  Bdterophoti  trti(?J,  JieWirophon  (several  new  spe- 
cies), StraparoUiu  (sevei-al  new  specnes),  Pleurotomaria, 
JtturcMisonia,  Niuica,  and  ChenmiUia  (several  Bpeciej*). 
Moat  of  Ihc  fossils,  at  this  locality,  were  obtained  from  the 
debris  at  the  base  of  the  cliffii. 

Sierra  Hueco. — From  the  wegtem  extremity  of  the  Sierm 
Altos  OUT  road  led,  by  a  gradual  descent,  through  a  broken  and 
hilly  region,  into  a  broad  fertile  valley,  somon'hat  semicircular 
io  its  form.  This  valley,  to  the  west  and  northwest,  opens  into 
the  "Valley  of  the  Salt  Lakes,"  bnt,  in  every  other  direction, 
it  is  abruptly  terminated  by  rough  hills  and  clifis  of  limestone 
from  Ave  to  eight  hundred  feet  high.  Its  floor  consists  en- 
tirely of  eruptive  rocks,  of  which  the  sharp  and  jagged  points 
are  seen  protruding  on  either  side,  and,  near  the  centre,  rises 
the  Huceo  Mountjiin,  precipitously,  to  the  height  of  about  six 
hundred  feet.  It  is  divided  by  a  broad  caiion  mto  two  nearly 
equal  portions,  and,  on  all  sides,  are  vertical  cliSs,  often  deep- 
ly fissnred  from  top  to  bottom,  affording,  by  their  frowning 
^pcarance,  a  remarkable  contrast  with  the  smooth  grassy 
rarface  by  which  they  are  surrounded. 

The  rock  composing  the  Sierra  Hueco  is  a  fine-textured, 
l^ht  greenish-gray  granite,  which  is  soft,  and  cmmbles  read- 
ily on  exposure  to  the  weather.  It  contains  a  much  larger 
proportion  of  felspar  and  less  quarts  than  any  of  the  granites 
we  nave  hitherto  encountered.  The  weathered  edges  present 
ferroginous  brown  and  yellow  colors. 

The  limestone  of  the  Coal  Measures,  whiclj  constitutes  the 
rides  of  the  valley,  has  undergone  little  or  no  metamorphic 
change,  and  is  rich  in  organic  remains.  Near  the  base  occur 
strata,  more  than  a  hundred  feet  thick,  composed  almost  en- 
tirely of  a  H(K.'cies  o?  Ftimdina  quite  different  from  F.  cylin- 
(frieo  and  from  that  characterizing  the  White  Guadalupe 
Limestone.     (See  Sec.  No.  2.) 

The  following  section  (No.  2)  represents  a  distance  of  about 
four  mileft,  the  Hueco  Mountain  being  in  the  centre,  and  on 
rither  side  the  valley  bounded  by  cliffs  of  Limestone. 
13 


sftnuum— OBOLoaY  ov  rt.  xsaco.  287 

Vaihy  of  thu  Salt  Lakes. — Shortly  after  leaviiig  the  Hueco 
UoiinUin,  we  entered  the  "Valley  of  the  Salt  Laiea,"  which 
stretches  north  and  soath  severaj  hnndrod  miles.  It  is  bound- 
ed on  the  west  by  the  Organ  and  El  Paso  Moantains,  the 
sharp  and  ja^ed  outlines  of  which  bespeak,  even  at  this  dis* 
tance,  the  eruptive  character  of  the  rocks  composing  them. 
On  llie  east,  tho  valley  is  limited  by  an  uninterrapted  line  of 
bold,  abrupt  cliffs  of  limestone,  which,  to  the  south,  are  con- 
tinnouB  with  the  bluffs  in  tho  vicdnity  of  the  Hueco  Mountain, 
while,  in  the  opposite  direction,  they  extend  for  a  distance  of 
forty  or  fifty  miles,  and  terminate  in  the  Sacramento  Moun- 
taioBt  which  rise  majestically  to  an  altitude  of  several  thou- 
sand feet.  A  little  west  of  this  line  of  clifiS),  and  running  par- 
allel with  them,  is  a  chain  of  sharp  ridges  and  conical  hills, 
which  connect  with  the  Sierra  Hueco,  and  possess,  as  far  as 
examined,  the  same  strueture,being  composed  of  fine-textured 
gray  granite.  At  the  point  of  entrance,  the  valky  is  about 
twenty-five  miles  wide,  and  has  a  smooth,  even  surface,  cov- 
ered, for  the  most  part,  with  short  grass;  but,  after  entering 
it,  we  pass  over  coarse,  reddish  sand  and  detritus  of  eruptive 
rooks. 

JEi  Pa»o  Motmtaing. — After  travelline,  for  twenty-eirfit 
mites,  over  these  deposits  of  sand  and  dctntus,  we  reached  %e 
Boutbem  extremity  of  the  El  Paso  Mountains,  around  which 
our  road  led,  by  a  gradual  descent  into  the  valley  of  the  liio 
Grande.  These  mountains  form  a  continuous  chain  about 
thirty  miles  in  length,  extending,  as  already  intimated,  in  a 
nortii  and  south  direction,  and,  although  beavintf  a  different 
name,tbt:y  constituti'  meri-!y  iidLHai-liL-d  porlinn  oftlic  Organ 
range,  ftom  which  they  are  separated,  on  the  uortb,  bf  '• 
nnooth  valley,  from  a  fourth  to  a  half  a  mile  wide.  To  tin 
>0Btb,  (bey  terminate  abruptly  to  form  "  The  Paaa^  be^iidt 
which  the  lofty  summits  of  the  same  range  are  again  mod 
Btretohing  sonthward  for  many  miles.  Viewed  from  Ae  estt^' 
they  rise  abruptly  from  a  smooth  and  gently  asoendieg  plains 
attaining,  at  the  highest  points,  an  elevation  of  about  fifiOO 
feet;  ^eir  summits  are  generally  sharp  and  jan^^ed,  and, 
to  the  north,  they  rise  in  succeaeion  one  above  the  other 
ltt:e  the  pipes  of  an  orgMi;  and  hence  the  name  whit^  lut 
been  applied  to  the  entire  ras^.  Aa  it  will  he  abown  here- 
after, tney  vary  oonsiderably  m  composition.  The  Hosthem 
portion  consists  of  hard  granite  and  porphyry.  The  graaate' 
grestiv  ptedominates  over  the  porphyry,  and  varies  in  otAor 
mm  Hgat-gray  to  deep  vermilion.  It  is  sometimes  aton  at 
leaa  porphrritio,  and  its  hardness  and  dnrability  would  make 
it  an  eroelleBt  building  materiaL  The  porphyry  is  confined 
oUeAv  to  l^e  BummitB.  TTsaaUy,  it  is  of  a  deep  red  color,  >ud 
cotftaiiB  oirMnla  of  qnortz  and  00016(11068  ftlapar.    Kear  the 
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western  base,  fragments  of  dark  colored  scoria  were  frequent- 
ly observed. 

Against  the  western  declivity,  the  limestone  strata  are  strong- 
ly upheaved,  and  where  it  is  in  immediate  contact  with  the 
eruptive  rocks,  it  is  highly  metamorphosed.  I  was  much  in- 
terested by  finding,  here,  near  the  base  of  the  exposure,  well- 
marked  strata  of  the  inferior  Silurian  system,  corresponding, 
in  age,  to  the  Blue  Limestone  of  Cincinnati  and  the  Hudson 
River  group  of  the  New*York  series.  The  following  fossils 
were  procured  from  these  beds:  OrthU  testudtnaria  (Dal- 
man),  O.  occidentalis  (Hall),  JRhynconeila  capax  (Conrad), 
JXhynconeila  (a  species  of  the  Blue  Limestone  of  Cincinnati), 
Sir^fftekuma  camiculaf  (Hall),  and  columns  of  Crinoids. 

In  following  the  windings  of  the  Pass,  we  first  descended 
over  thick  deposits  of  loose  and  partially  consolidated  detri- 
tus, after  which  nothing  was  encountered  but  granite  and 
limestone.  The  surface  is  generally  hilly,  and  slopes  towards 
the  Rio  Grande,  which  is,  here,  of  moderate  depth,  and  flows 
over  a  rocky  bed. 

From  this  point  to  Dofia  Ana,  the  course  of  the  Expedition 
was  nearly  north,  pursuing  the  valley  of  the  Rio  Grande, 
which  varies  greatly  in  width,  and  is  characterized  by  dark, 
rich,  alluvial  soil,  bearing  a  luxuriant  vegetation.  From  the 
east,  the  surface  slopes  towards  the  Rio  Grande,  and  the  west- 
em  border  is  marked,  for  the  first  few  miles  above  El  Paso, 
by  rugged  mountains  of  granite  and  porphyry,  and  afterwards, 
by  precipitous  blufis,  which  form  the  eastern  edge  of  an  ele- 
vated mesa.  The  soil  is  fi:equently  encrusted  with  efilores* 
cences  of  common  salt  and  soda.  The  river  has  an  averam 
width  of  about  one  hundred  yards.  The  water  is  moderately 
deep,  and  highly'  chared  with  fine  yellow  sediment.  The 
El  jPaso  Mountains  exhibit  the  same  general  appearance  and 
mineralogical  composition  as  before.  The  limestone  of  the 
Lower  Snurian  system  is  seen  strongly  upheaved  against  the 
western  base,  until  we  reach  a  point  ten  or  eleven  miles  north 
of  the  place  where  it  was  first  discovered,  when  it  disappears, 
and  is  succeeded  by  strata  of  the  Carboniferous  system,  which 
are  exposed,  in  places,  to  the  thickness  of  about  three  hun- 
dred feet.  Black  ferruginous  sand  was  observed  in  several 
localities  near  the  base  of  the  mountains,  and  the  indications 
were  such  as  to  lead  to  the  belief  that  this  region  may  be 
found  rich  in  valuable  metals. 

PalmorUology. — ^Many  of  the  organic  remains  of  the  upper 
division  of  the  Cretaceous  system  have  been  described  by  Dr. 
Ferd.  RcBmer,  in  his  excellent  and  finely  illustrated  work  on 
the  Cretaceous  strata  of  Texas.  We  are  able,  however,  con- 
siderably to  augment  the  list  bv  the  addition  of  a  number  of 
new  and  interesting  fonns,  which  have  been  placed  in  the 
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hands  of  a  Palxontologist  for  examination  and  dcacnption. 
We  will,  therefore,  at  present,  merely  enumerate  Bome  of  the 
species  which  have  been   found  most' characteristic  of  the 

The  following  species  have  been  found  to  range  from  the 
top  to  the  base  of  the  formation,  viz:  QrypMea  I'itcheri 
(Morton),  Exoffyra  arietina  (Rirm.),  Janira  Tirana  (lta?m. 
ep.)  Janira  quadricostaia  (Sowerby),  and  Terebratrda  Wa- 
coeneis  (Roemer). 

Ill  the  tipper  part  of  the  formation,  we  find  most  commonly 
the  following,  and,  as  far  as  our  observations  extend,  they  arc 
peculiar  to  it :  Ceratitee  {Ammonileg)  pedemalii  (Kocm.  sp.), 
PUrodoiUa  svbfusi/ormis  (Shum.),  PUurotomaria  crotcdoi- 
(fe*  (Morton),  Scaiaria  vertebroidesf  (Morton  sp.),  Natica 
{Oiobiconcku)  lumida  (Shorn.),  Natica  elevata  (Shum.),  Mf>- 
nopieura  Texana  (Rwm.),  Lima  Wacoensia  (Rcem.),  0»trea 
crewdimargo  (Rtnm.),  O.  carinata  (Lamarck),  Panoptea 
Texatia  (Shum.),  and  Attroccenia  Guadcdupae  (Kosm.) 

In  the  inferior  strata,  the  most  characteristic  forms  are 
AmmoniUB  veapertinitt  (Mort.),  A.  Popeanua  (Shnmj,  Tur- 
rilileg  JBraxoeneis  (Rcem.),  Bamlitea  (uper  (Mort),  JErogyra 
coatata  (Say),  jK  arietina  (licem.),  £.  keotuscida  (Rcem.), 
Oatrea  veaicutaria  (Lam.),  Qryphvea  Pitekeri  (Mort.),  Pccten 
(sp,  undet.),  Janira  guaarieoatata?  (Sow^,  Itiooeramui  Crip' 
rii  (Mant.),  /.  mytiloidea  (Mant.),  htoceramua  (species 
undet.),  Pkoladomya  ekffantida  (D  Orb.),  Cardivm  ekgan- 
tulwn  (Rcem.),  Caaaidulua  aquoreua  (Rcem.),  Terebratula 
Choctawenaia  (Shum.),  JVerinea  Texaiia  (Roim.),  and  Tri- 
gonia  (nov,  sp.) 

It  will  be  seen  from  the  above  list  of  species,  that,  with 
somt)  few  exceptions,  the  fossils  of  the  superior  and  inferior 
portions  of  the  Upper  Cretaceous  strata  of  Texas  and  Kew 
Mexico  are  quite  distinct.  Nevertheless,  as  we  cannot  draw 
a  well-marked  horizon  by  litholo^ical  characters,  we  have 
tboogbt  proper  to  make  no  separation  of  the  strata. 
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western  base,  fragments  of  dark  colored  scoria  were  freqnent- 
ly  observed. 

Against  the  western  declivity,  the  limestone  strata  are  strong- 
ly upheaved,  and  where  it  is  in  immediate  contact  with  the 
eruptive  rocks,  it  is  highly  metamorphosed.    I  was  much  in- 
II':  terested  by  finding,  here,  near  the  base  of  the  exposure,  well- 

|:!  marked  strata  of  uie  inferior  Silurian  system,  corresponding, 

!;  in  age,  to  the  Blue  Limestone  of  Cincinnati  and  the  Hudson 

J!  l^ver  group  of  the  New-York  series.    The  following  fossils 

'  were  procured  from  these  beds:    Orthis  testudinarta  (Dal- 

man),  O.  occidentalis  (Hall),  Rh^iconeUa  capax  (Conrad), 
BhynctmeUa  (a  species  of  the  Blue  Limestone  of  Cincinnati), 
S^rtptdasma  comiculaf  (Hall),  and  columns  of  Crinoids. 

In  following  the  windings  of  the  Pass,  we  first  descended 
over  thick  deposits  of  loose  and  partially  consolidated  detri- 
tus, after  which  nothing  was  encountered  but  granite  and 
limestone.  The  surface  is  generally  hilly,  and  slopes  towards 
the  Rio  Grande,  which  is,  here,  of  moderate  depth,  and  flows 
over  a  rocky  bed. 

From  this  point  to  Doiia  Ana,  the  course  of  the  Expedition 
was  nearly  north,  pursuing  the  valley  of  the  Rio  Grande, 
which  varies  greatly  in  width,  and  b  characterized  by  dark, 
rich,  alluvial  soil,  bearing  a  luxuriant  vegetation.  From  the 
east,  the  surface  slopes  towards  the  Rio  Grande,  and  the  west- 
em  border  is  marked,  for  the  first  few  miles  above  El  Paso, 
by  rugged  mountains  of  ^nite  and  porphyry,  and  afterwards, 
by  precipitous  bluffs,  which  form  the  eastern  edge  of  an  ele- 
vated mesa.  The  soil  is  fi:«quently  encrusted  with  efilores* 
cences  of  common  salt  and  soda.  The  river  has  an  average 
width  of  about  one  hundred  yards.  The  water  is  moderately 
deep,  and  highly*  charged  with  fine  yellow  sediment.  The 
Bl  Paso  Mountains  exhibit  the  same  general  appearance  and 
mineralogical  composition  as  before.  The  limestone  of  the 
Lower  Suurian  system  is  seen  strongly  upheaved  against  the 
western  base,  until  we  reach  a  point  ten  or  eleven  miles  north 
of  the  place  where  it  was  first  discovered,  when  it  disappears, 
and  is  succeeded  by  strata  of  the  Carboniferous  system,  which 
are  exposed,  in  places,  to  the  thickness  of  about  three  hun- 
dred feet.  Black  ferruginous  sand  was  observed  in  several 
localities  near  the  base  of  the  mountains,  and  the  indications 
were  such  as  to  lead  to  the  belief  that  this  region  may  be 
found  rich  in  valuable  metals. 

PaloBontology. — ^Many  of  the  organic  remains  of  the  upper 
division  of  the  Cretaceous  system  have  been  described  by  Dr. 
Ferd.  Roemer,  in  his  excellent  and  finely  illustrated  work  on 
the  Cretaceous  strata  of  Texas.  We  are  able,  however,  con- 
siderably to  augment  the  list  bv  the  addition  of  a  number  of 
new  and  interesting  fonns,  which  have  been  placed  in  the 
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hands  of  a  Palxontologisl  for  examination  and  duscription. 
We  will,  therefore,  at  present,  merely  enumerate  some  of  the 
species  which  have  been   found  moBt' characteristic  of  the 

The  following  ipeoies  have  been  found  to  range  fVom  th« 
top  to  the  base  of  the  formation,  viz:  Grypfuxa  Pitcheri 
(Morton),  Exogyra  arietina  (Rffini.),  Janira  Taxana  (litem. 
Bp.)  Janira  quadricoatata  (Sowerby),  and  Terabratida  Tfo- 
eoen»U  (Rvmei). 

In  the  upper  part  of  the  formation,  we  find  moat  commonly 
the  following,  and,  as  far  aa  our  observations  extend,  they  are 

?«iiliar  to  it :  Ceratites  (Ammonitef)  periemalig  (RoBTn.  sp,), 
terodotda  suh/itii/'ormig  (Shum.),  Pleurotomaria  crottuoi- 
d«a  nUorton),  ScMaria  vertebroidetf  (Morton  sp.),  Natica 
(  Qiobiconcha)  iumieta  (Shum,),  Natica  elevata  (Shum.),  Mo- 
nopleura  Texatia  (Roem.),  J,ima  Wacoeiiais  (Rcem.),  Oatrea 
crsnfiiimarffo  (Rtem.),  0.  carituita  (Lamarck),  Piinoptea 
Texana  (Shum,),  and  Aatrocixnia  Guadaiupae  (Rtpm,) 

In  the  inferior  strata,  the  moat  characteriBtJc  forms  are 
AmmoniU*  veapertimu  (Mort),  A.  Popeanua  (Sbum^,  Tw' 
rtiitea  Brasoensis  (Rmm.),  Baciditea  timer  (Mort.),  Mkeogyra 
eotCala  (Say),  M  arietina  (litem.),  £.  IteviusaUa  (Il<em.)t 
Otlrea  veaicularis  (Lam.),  Qryphoia  Piic/ieri  (Mort.),  Pecten 
(bd.  undet.),  Janira  guadricontata?  (Sovr^,  Jhoceramitt  Crip^ 
it%  (Mant.),  Z.  mytiloidea  (Mant.),  Inoaeramua  (npficieB 
nndet.),  Pholadomya  eleffanlula  (D  Orb^,  Gardium  eleffou* 
tulum  (R<eni.),  Castidulua  cequoreug  (luem,),  Terebratula 
CAoctaweim*  (Shum.),  Perinea  Texana  (Ra;m.),  and  2W- 
gonia  (nov.  sp.) 

It  will  be  seen  from  the  above  list  of  species,  that,  with 
some  few  exceptions,  the  fossils  of  the  superior  and  ijiferior 

Srtiotis  of  the  Upper  Cretaceous  strata  of  Texas  and  New 
exico  are  quite  distinct.  Nevertheless,  as  we  cannot  draw 
a  well-marked  horizon  by  lithological  characters,  we  have 
thought  proper  to  make  no  separutiua  of  tlic  strata. 
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Notice  of  New  Fossils  from  the  Permian  Strata  op 
New  Mexico  and  Texas,  collected  by  Dr.  George  G. 
Shumard,  Ckologist  of  the  UnUed  SteUes  Government 
Expedition  for  obtaining^  Water  by  means  of  Artesian 
Wells  along  the  S2d  Parallel^  under  the  direction  of 
Capt.  John  Pope,  U.  S.  Corps  Top.  Eng. 

BT    B.   F.   SHUMARD,    M.D. 
[Read  March  22,  1868.] 

Productus  Pofki,  Nl  sp. 

8hdl  of  medium  size,  subquadrate,  wider  than  long,  great- 
est width  at  the  cardinal  border.  Dorsal  valve  (receiving 
valve)  gibbous,  very  stronffly  arched,  somewhat  enrolled,  flat- 
tened convex  near  the  be^ ;  anterior  prolongation  of  moder- 
ate length,  forming  a  gentle  curve  from  the  visceral  region  to 
the  front ;  sinus  commencing  near  the  beak,  where  it  is  very 
shallow,  but  it  soon  increases  in  depth,  and  becomes  very  pro- 
found on  the  anterior  prolongation,  so  as  to  give  this  portion 
of  the  shell  a  very  marked  bUobed  appearance ;  surface  ^ith 
from  six  to  ten  unequally  rounded,  coarse  ribs  on  each  side  of 
the  sinus,  their  numoer  sometimes  increased  by  division  and 
implantation.  These  ribs  are  usually  quite  prominent  and 
broad  on  the  anterior  prolongation,  but  on  the  posterior  third 
of  the  shell  they  become  obsolete,  leaving  a  nearlv  smooth 
surface  for  some  distance  before  the  beak ;  sides  falling  ab- 
ruptly to  the  margins,  near  which  they  are  usually  marked 
with  a  series  of  eight  or  nine  rather  strong  tubes,  which  ex- 
tend from  the  beak  to  the  front.  Besides  these,  most  of  the 
specimens  exhibit  a  few  smaller  tubes,  sometimes  scattered 
promiscuously  over  the  surface,  but  generally  ranging  in  ob- 
lique lines  across  the  dorsum  of  the  shell ;  beak  small,  point- 
ed, slightly  incurved,  and  passing  a  little  beyond  the  cardinal 
margin;  ventral  valve  elliptico-subquadrate,  gently  concave 
or  flattened  on  the  visceral  disk,  its  sides  with  a  row  of  spines, 
which,  with  other  surface  ornaments,  correspond  to  those  of 
the  opposite  valve. 

We  dedicate  this,  one  of  the  most  beautiful  species  of  the 
American  ProducttzSj  in  compliment  to  Capt.  John  Pope,  of 
the  U.  S.  Corps  Top.  Eng.,  whose  Expedition  has  the  honor 
of  havingfirst  procured  palcBontological  evidence  of  the  exist- 
ence of  IPermian  Strata  in  New  Mexico  and  Texas. 
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Pkodl'ctds  Mkxicanos,  JV^  8p. 

Shell  of  medium  size,  Bubrectangnlar,  width  greater  than 
the  length ;  tlomai  valve  elevated,  strongly  arched,  marked 
witli  a  broad,  very  slight  mesial  depression,  which  is  scarcely 
developed  into  a  ainos ;  eides  rounded,  falling  abruptly  totiie 
margins,  front  very  gently  convex;  beak  small,  pointed,  con- 
vex, moderately  promjuent;  ew/cux  ornamented  witJi  from 
eighteen  to  twenty-four  prominent,  ronnded,  longitudinal  ribs, 
their  number  somewhat  increased  by  implantation  or  bifurca- 
tion. The  riba  are  separated  from  each  other  by  spaoes  as 
wide  as  themselves,  and  both  ribs  and  spares  are  crossed  at 
somewhat  irrcgnlar  intervals  by  rounded  concentrio  folds, 
which  give  to  the  ribs  at  the  points  of  crossing  a  handsome 
Bubnoduloee  character.  The  oonoentric  folds  are  not  as  prom- 
inent as  the  ribs  except  on  the  sides,  where,  in  one  of  the  spe- 
cimens before  us,  two  or  three  of  those  nearest  the  border  arc 
developed  into  strong  wrinkles.      V^Uralvedm  unknown. 

Dimensiong. — Length,  0,64;    width,    0.70;    height,  0.54. 
These  proportions  were  taken  from  a  yoong  specimen  on  ac- 
oount  of  its  being  more  perfect  than  the  others.     The  collec- 
tion contains  fragments  of  fiiU-^own  shells,  which,  if  perfect, 
would  perhaps  measure  one-third  greater. 
^White  Limestone  of  the  Guadalupe  Mounttuos. 
11 
I  PKODUC'TUa  PILEOI.nS,  7V^  gp. 

S/tell  small,  strongly  arched,  gibbous,  outline  approaching  to 
subquadratc,  length  greater  than  the  \iidth,  widest  at  the  car- 
dinal margin.  Dorsal  valve  gibbous,  without  mesial  sinus, 
udes  and  front  rounded,  terminating  below  in  a  projecting 
bond  or  rim,  which  is  rounded  and  extends  to  the  cardinal 
edge ;  umbo  prominent,  somewhat  flattened  anterior  to  the 
beak,  slopes  falling  rather  abruptly  to  the  ears;  ieoA  promi- 
nent, rounded,  strongly  incurved,  passing  beyond  the  cardinal 
border ;  ears  triangular,  of  medium  size,  incurved  at  the  car- 
dinal edge,  convex  in  the  middle  and  depressed  at  their  junc- 
tion with  the  umboncs;  surface  of  visceral  renon  marked 
with  several  slightly  elevated,  concentric  folds,  which  are  most 
prominent  on  the  aides  and  are  continued  on  the  care,  where 
they  are  directed  backwards  and  become  obsolete  before 
TCMshiog  tlie  cardinal  edge ;  anterior  prolongstion  ranootit  or 
mariied  with  very  obscure  concentric  folds,  « 

The  collection  ccmt^ns  but  one  specimen  of  this  little  ape' 
des  and  this  is  partially  deprived  of  its  teat. 

i>foien«ton<.— Length,  0.36;  width,  0.82;  be^ijbt,  0.24. 

Occurs  in  the  White  Permian  LiiaeBt<me  of  l£e  Giiadatepe 
Honntuofl.  ,- 
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Pboductus  semibeticulatus.  Mart,  sp. 

This  widely  distributed  species  is  contained  in  Capt.  Pope's 
coUeotion  from  the  White  Limestone  of  the  Goadidupe  Mts. 
The  specimens  resemble  most  the  variety  JR.  antiquattis^  but 
the  sinus  of  the  receiving  valve  is  more  profound  and  narrower 
than  in  the  example  figured  bv  De  Koninck,  which  are  gener- 
allv  marked  with  a  broad  shallow  sinus.  One  of  our  fossils 
exhibits  a  group  of  fifteen  tubes  on  a  smooth  space  just  un- 
der the  reticulated  portion  of  the  sides,  arranged  as  represen- 
ted in  De  Koninck's  figures  of  some  examples  from  Vise,  Bel- 
gium.    {Monog.  Prod,  et  Chon^  pi.  IX.,  ng.  1  d,  c.) 

AULOSTEGBS  GUADALUPBKSIS,  N.   Sp. 

Ventral  valve  large,  outline  subelliptical,  gibbous,  flattened 
convex  at  the  umbo,  enlarging  rapidly  from  beak  to  front  and 
forming  a  pretty  regular  curve  in  the  same  direction ;  great- 
est width  about  the  middle  of  the  valve;  lateral  mar^ns 
rounded,  front  slightly  sinuate ;  a  broad,  shallow  sinus  com- 
mences some  distance  in  advance  of  the  beak  and  continues 
to  the  front  in  one  of  the  specimens,  and  in  the  other  the  si- 
nus is  somewhat  profound  and  narrow  on  the  umbonal  re- 
fion  and  becomes  shallow  towards  the  front ;  bectk  elongated, 
attened,  straight  or  slightly  curved  upwards  at  the  extrem- 
ity, which  is  pointed ;  area  triangular,  very  much  elevated ; 
lateral  edges  sharp  and  strongly  defined.  Surface  marked 
with  numerous  slightly  prominent,  radiating,  interrupted  ribs, 
crossed  by  obscure,  rounded,  concentric  ridges,  which  give  to 
the  former  a  subnodnlose  character;  intervals  marked  with 
small  circular  pits,  probably  the  points  of  attachment  for 
spines.    Dorscd  valve  unknown. 

Dimensions. — ^Length  of  ventral  valve,  1.40 ;  width,  1.48 ; 
height,  about  0.59. 

This  shell  is  very  interesting  as  no  species  of  the  genus  has 
heretofore  been  obiserved  in  American  strata.  In  Europe  it 
has  not  been  found  below  the  Permian. 

Geol.  jRos.  eft  ZfOC^ — ^White  Limestone  of  the  Guadalupe 
Mts.,  New  Mexico  and  Texas. 

Spibifbb  Mbxicanus,  JT.  sp. 

Shdl  rather  large,  broad  ovate,  moderately  gibbous  in  young 
age,  extiemely  so  in  fhll-grown  specimens,  greatest  gibbosity 
near  the  middle,  length  and  breadth  nearly  equal,  cardinal 
margin  considerably  less  than  the  greatest  width,  which  ia 
found  near  the  middle  of  the  smaller  valve,  lateral  margins 
rounded,  fhmt  sinuate.  Ventral  valve  (receiving  valve)  regu- 
larly arched,  much  more  prominent  than  the  opposite  one. 
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having  a  deej)  narrow  sinus  extending  from  Iseak  to  front, 
sides  rounded,  cardinal  margin  equal  to  about  one-half  the 
width  of  the  valve,  cardinal  angles  rounded  and  obtuse;  beak 
prolonged,  elevated,  incurved,  pointed  at  extremity;  area 
small,  triangular,  concave,  arcuated,  longitudinally  striated, 
sides  forming  an  angle  of  about  76°,  deltoid  opening  a  little 
widor  than  long.  jDorsal  vahe  broad  elliptical,  regularly 
convex,  gibbous  m  fhll-grown  specimens;  fiecM.- email, poiiiteo, 
incurved  and  slightly  passing  the  cardinal  border ;  area  nar- 
row, its  margin  gently  arcuate.  Surface  marked  with  round- 
ed, irregular,  radiatuig,  usually  triiiircate  ribs,  which  arc  indiit- 
tinci  on  the  lateral  margins ;  they  are  separated  by  nballov 
fiirrows,  and  the  number  on  the  border  amounts  to  from  18 
to  24,  on  each  side  of  the  mesial  ainns. 

The  dimensions  of  a  young  specimen  are:  Length  and 
width,  0.76;  thickness,  0.4S.  Of  a  fiill-grown  indii-idaal : 
Length  and  width,  about  1.34;  thickness,  0.98. 

Abundant  in  the  White  Guadalupe  Limestone  of  Permian 
Bgc,  Gnadnlupe  Mts.,  New  Mexico  and  Texas. 

SpIBIFER   Sin-C'IFKEA,  N'.   »p. 

Skell  rather  small,  ovate,  subpentagonal ;  length  about  one- 
fifth  greater  than  the  width;  greatest  transverse  diameter 
near  the  middle;  cardinal  extremities  slightly  aurioulated. 
Ventral  valve  (receiving  valve)  gibhoa8,morc  prominent  than 
the  opposite  one,  greatest  convexity  a  short  distance  behind 
the  beaks;  mesial  sinus  distinct,  commencing  at  the  point  of 
the  beak  and  increasing  gradually  in  breadth  and  depth  to  the 
front ;  area  broad,  triangular ;  lateral  margins  eharpty  round- 
ed; deltoid  aperture  ratner  lar^,  triangular;  surface  marked 
with  six  broad,  rounded,  prominent  folds,  thoae  next  to  the 
sinus  being  double  the  size  of  the  others ;  ribs  bearing  one  or 
more  shallow  longitudinal  snlci,  which  become  entirely  obso- 
leti^  bot'oro  roacliing  the  beak;  inlcrvals  iiiurki'd  wilh  oliscuro 
longitadinal  atrin.  I>oreal  valvt  semi-eUiptioa],  eonrez,  a 
little  longer  ^an  wide ;  me«dsl  fold  moderately  elevated,  hir- 
ing a  distinct  median  groove  extending  its  whole  length,  And 
on  either  side  a  broad  snlcHS,  which  bean  one  or  more  slen- 
der, slightly  prominent,  roanded  ribe ;  internlt  mailed  with 
longitudinal  strite  as  in  the  opposite  valve.  Under  a  magni- 
ffing  giasa,  the  aurfaoe  exhibit*  very  fine,  coueentrio  lisei  of 

JMmmtioTu.— Length,  0.66;  width,  9 AT',  bei^t,  0.80 [ 
length  of  dorsal  valve,  0.4s ;  height  of  tame,  0.16. 

Geol.  J*oa.  A  Zioc.— White  Onadalnpe  Umestone^  ooonpy- 
ng  the  same  geotogioal  polntion  w  Ae  prewditig  if  ~  ~  ~ 
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Sfibifebijla.  Bilunosh,  y.  sp» 

Shell  of  moderate  suae,  wider  than  long,  gibbous,  cardinal 
line  leas  than  the  width  of  the  shell,  extremities  rounded. 
Ventral  vahe  gibbous,  strongly  arched^  marked  with  a  deep, 
moderately  broad,  angular  sinus,  extending  from  tip  of  'beak 
to  front,  sides  convex ;  beak  prominent,  prolonged,  rather 
sharply  incurved,  extremity  pointed;  area  weu  developed 
arcuate,  broad  triangular,  lateral  edges  rounded,  deltoid  aper- 
ture lai^.  Sur&ce  with  from  six  to  eight  prominent,  round- 
ed ribs  on  each  side  of  the  sinus;  they  are  simple  and  gradu- 
ally enlarge  from  the  beak  to  the  margins.  Dorsal  valve 
semi^lliptical,  convex,  having  five  or  six  prominent  ribs  on 
each  side  of  the  mesial  fold,  which  is  angulated,  rather  broad, 
and  towards  the  front  much  elevated  al^ve  the  general  con- 
vexity; cardinai  line  straight,  or  very  slightly  angulated; 
beak  scarcely  passing  the  ciudinal  line.  The  surfaces  of  both 
valves  are  thickly  studded  with  extremely  fine  granula  and 
delicate  lines  of  growth. 

Dimeneione.—Lengthj  0.74 ;  width,  0.90 ;  thickness,  0.58. 
Length  of  dorsal  valve,  0.44 ;  thickness  of  ventral  valve,  0.36. 

This  species  is  very  similar  to  &  cristata  (Schlot.  sp.),  to 
which  we  at  first  were  disposed  to  refer  it.  Our  shell  is,  how- 
ever, larger,  the  beak  more  elongated,  and  the  area  narrower 
and  higher. 

The  specimens  in  the  collection  obtained  by  Dr.  6.  G.  Shu- 
mard  are  from  the  White  Limestone  of  the  Guadalupe  Mts., 
the  dark  limestone  subordinate  to  the  White  Limestone,  and 
the  Quaternary  Conglomerate  at  the  mouth  of  Delaware 
Creek,  New  Mexico. 

Dedicated  to  E.  Billings,  Esq.,  Palsontologist  of  the  Geo- 
logical Survey  of  Canada. 

Rbtzia  papillata,  y.  tp. 

Shell  small,  ovate,  longer  than  wide,  gibbous,  front  and 
rides  rounded,  valves  nearly  equally  convex ;  stir/ace  marked 
with  numerous  extremely  fine  papills,  each  valve  having 
eleven  or  twelve  well-rounded,  prominent  ribs,  those  on  the 
sides  curving  rather  strongly  to  the  margins  and  their  number 
increased  by  insertion ;  intervals  between  the  ribs  rather  deep, 
and  as  wide,  or  wider,  than  the  ribs.  Ventral  valve  without 
sinus,  regularly  convex,  most  prominent  between  the  beak 
and  the  middle;  cardinal  edee  straight  and  very  short ;  area 
small,  slightlv  arcuate,  well  defined  by  a  sharply  angulated 
margin ;  beak  elongated,  incurved  extremity  truncated,  hav- 
ing a  large  circular  foramen.  Doreal  valve  broad  ovate, 
strongly  and  pretty  regularly  arcuate  from  beak  to  front; 
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cardinal  marffin  very  short,  straight,  forming  an  obtuse  an- 
gle with  the  sides  ;  fieo/*  small,  strongly  incurved,  and  passing 
a  little  beyond  the  cardinal  line. 

DiTnensions,— Length,  0.40;  vidth,  0.32;  thioknese,  0.27. 
Length  of  donat  valve,  0.36. 

This  shell  differs  from  the  Retzia  punetilifera  (nobis)  in 
having  fewer  ribs,  and  a  smaller  canlinal  area. 

It«  geological  position  is  in  the  dark  limestone  immediately 
under  the  w'hite  Limestone  of  the  Guadalupe  Mountains, 
New  Mexico  and  Texas. 

Rbtzia  (?)  Mebkana,  iV!  sp. 

SAeB  rather  small,  ovate,  gibbons,  length  slightly  greater 
than  the  width,  valves  nearly  equally  convex,  umbonial  slope 
flattened,  anterior  portion  of  sides  and  front  regularly  round- 
ed, surface  of  each  valve  marked  with  from  ei^ht  to  ten  prom- 
inent, radiating  plications,  rounded  for  some  distance  from  the 
beak,  bnt  becoming  sabnngiilar  towards  the  front;  they  ex- 
pand very  gradually  from  their  origin  to  the  borders,  and  are 
separated  by  rather  deep  snlci,  as  wide  as  themselves.  The 
sides  of  the  ribs  are  each  marked  with  three  or  more  small 
ribs,  which  are  usually  quite  distinct  at  the  borders  of  the 
valves,  but  become  obsolete  before  reaching  the  beaks;  shell 
Structure  finely  punctate.  J'entral  valve  (receiving  valve) 
without  any  trace  of  mesial  sinus,  greatest  convexity  near  tlie 
middle;  «rea  very  small ;  ieoA  moderately  prolonged,  round- 
ed, incun'cd,  Derrgal  valve  elevated  near  the  beak  ;  umbo 
rounded,  sides  snmcwh^il  tlitttened  ;  cardinal  margin  short; 
be»k  moderately  prominent,  strongiy  incurved. 

2>im«nn(m«.— Length,  0.46 ;  width,  0.42 ;  height,  6.86. 

Otol.  PoB.  A  Loc. — The  specimeni  of  the  oollection  u« 
marked.  White  Limeetone,  Groedalupe  Mts.;  daric  limestone 
under  White  Limestone,  Ouadalnpe  Mta^  and  Conglomenitti 
near  mouth  Delaware  Creek,  Xew  Mexico. 

RhTNCONELLA  OtrADALUPJC,  J^  «;>. 

BhiM  snbtriangular  with  the  angles  rounded,  convex,  wider 
than  long;  lateral  margins  nearly  atraigfat,  converging  at  m 
angle  of  about  86°;  sides  pretesting  s  large,  well-defined,  ellip- 
tical, concave,  or  flat,  smooth  srea,  whic^  ia  carinated  at  the 
commiBsnre  of  the  valves,  and  extends  from  the  beake  nearly 
to  the  front;  front  strongly  or  slightly  annate.  Fefrfro/  (rfr 
ixiving)  valve  not  as  prominent  as  the  opposite  one ;  nmbo- 
nal  region  flattened  convex,  having  a  bi^»d,  ahallow  meual 
ginns  extending  from  beak  to  front,  lateral  edges  gently  arcn- 
ate;  beoA  flattened  convex,  rather  strongly  incurved.  Doraai 
XKdve   presents  a  regularly  convex  ana  rather  gentle  oiiit« 
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from  beak  to  fronts  and  a  low,  broad  mesial  elevation,  which 
is  scarcely  perceptible  except  near  the  front;  beaJe  depressed, 
gently  convex  and  closely  incurved.  Surface  marked  with 
numerous  rather  coarse,  rounded,  radiating  striae,  their  num- 
ber increased  by  bifurcation  and  insertion.  The  bifurcations 
ffenerally  take  place  near  the  beak.  At  the  border  the  num- 
ber of  stris  amount  to  from  thirty  to  thirty-five  on  each  valve. 

Dimeputan8. — ^Length,  0.58;  width,  0.76;  thickness,  0.48. 

A  handsome  species,  and  quite  characteristic  of  the  White 
Limestone  of  the  Guadalupe  Mts.  of  New  Mexico  and  Texas. 

Camasafhosia  (?)  msmCiCATA,  i\^  ap. 

Shell  variable,  outline  varying  from  nearly  circular  to  sub- 
pentagonal,  with  angles  obtusely  rounded,  sometimes  very 
gibbous  and  sometimes  moderately  so,  usually  a  little  trans- 
verse, sides  always  rounded,  front  sinuate;  shell  structure 
fibrous.  Ventral  or  receiving  valve  verv  depressed,  gently 
convex,  greatest  convexity  near  the  beak ;  cardinal  margins 
forming  an  obtuse  angle;  mesial  sinus  broad  at  the  front, 
scarcely  reaching  the  middle  of  the  valve,  shallow,  or  rather 
deep,  perfectly  smooth,  or  bearing  from  two  to  five  obscure, 
rounded  ribs ;  tongue  of  sinus  m^erately  produced,  broadly 
truncate  at  extremity,  and  curved  upwai^  sometimes  at 
nearly  a  right  angle  with  the  general  surface  of  the  valve ; 
beak  miperforate,  pointed,  incurved  nearly  in  contact  with  the 
opposite  valve.  i)areal  valve  strongly  rounded  in  most  spe- 
cimens, much  more  gibbous  than  the  opposite  valve,  marked 
with  a  broad,  shallow  depression  or  false  sinus  extending  from 
beak  to  front,  which  is  bounded  on  either  side  by  a  ridge  very 
obscure  on  the  rostral  half  of  the  shell,  but  forming  together 
a  broad  mesial  fold  towards  the  front,  which  is  smooth,  or 
marked  with  two  or  more  slightly  prominent  plications ;  beak 
rounded,  obtuse,  extremity  usually  hidden  by  the  beak  of  the 
opposite  valve. 

Dimensions  of  an  average  specimen :  length,  0.58 ;  width, 
0.63 ;  height,  0.85. 

Resembles  TerehraiiUa  svperstes^  Yemeuil,  from  which  it  is 
distinguished  by  the  greater  convexity  of  the  dorsal  valve, 
and  its  more  flattened  ventral  valve. 

Restricted  to  the  dark  limestone  of  Permian  age  at  the 
base  of  the  White  Limestone  of  the  Guadalupe  Mountains ; 
found  also  abundantly  in  the  Conglomerate  at  the  mouth  of 
Delaware  Creek,  New  Mexica 

Philupsia  pbsakvulata,  N.  sp. 

Pygidium  deltoid^  as  wide  as  long,  elevated ;  border  nai^ 
row,  smooth,  inflected  behind,  outer  edge  sinuate,  inner  edge 
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obtuBoly  subuigulatoil,  the  anterior  two-thirds  marked  with  a 
shallow  furrow ;  ponterior  extremity  nnrrow,  very  strongiy 
arched;  tucallobe  elevated,  nearly  as  wide  ns  one  lateral  U>bu, 
tapering  very  gradually  from  front  to  poBtorior  cxtretitity, 
whii'h  IB  bluntly  rounded  and  nearly  tciiniuHl;  axal  ringa 
fiwn  twenty-eijrfit  to  thirty,  roanded,  diatiuct  on  the  doFHUiu, 
becoming  obsolete  ott  the  sides,  mai^na  sinuate,  surface  of 
each  ring  studded  with  a  single  row  of  four  or  fiv«  granules, 
the  granules  of  one  riiig  altemnting  with  tboec  of  the  adjoin- 
ing ones,  transverse  furrows  much  narrower  than  the  rings 
and  not  deepl;^  impresecd ;  lateral  lobes  arched,  BomewhaC 
flattened  superiorly;  segments  eight,  subangulated,  simple, 
gently  arched  forwards,  posterior  ones  ilirected  obliquely 
backwards,  the  last  one  being  nearly  parallel  with  the  longi- 
tudinal axis;  transverse  furrows  deep  and  rather  brood  ;  sur- 
face of  rings  garnished  with  a  row  ot  distinct  granules. 

i?i»«eMjMWM^-Length  and  width,  0.74;  height.  0.'28. 

Oeol.  J^ortn.  <t  Xoc. — White  Limestone  of  Ouadalupe  Mts., 
Hew  Mexico.  The  collectjon  of  the  Expedition  coutaios  sev- 
eral examples  of  the  pygidium  of  thia  ^lecies. 

fc-  FUBULINA  SLOSO^TJl,  Jf.  »p. 

*• 

«'  Sielt  nearly  cylindrical,  very  slender  and  much  elongated, 
Minted  at  the  extremities,  which  are  slightly  curved;  ofaam- 
bera  very  numerous ;  aperture  very  narrow,  linear,  extending 
the  entire  length,  l^urface  coveied  with  fine,  somewhat  flex- 
nous  stria;. 

JJimeiisions. — Leiiiith, frum  niio  ti)  two  inches;  width, from 
one  to  two  lines.  Thiw  sjn'ck'n  'ni  at  oiiee  distinguialied  from 
f.  cjfiitM^ea  by  its  remarkable  length. 

Oocnra  in  the  White  Limestone,  uaA  Umestoiw,  and  Sand- 
BtoDs,  of  the  Guadalupe  Uts.  of  New  Maxieo  and  Texas.        t 


A»  ^/pothesit  concenring  the  formaHoH  of  ILiil. 

BT    BFBITCEB    BXITH. 

Meteorologist*  were  long  since  cooTinoed  that  hailstoneii 
▼hile  in  the  process  of  formation,  most  be  retained  in  the 
atmosphere  a  mucJi  longer  time  than  they  would  occupy  in 
fittling  freely.  The  reasons  upon  which  they  hare  based  tliia 
ooBclnsioB,  are  the  sreat  siw  to  which  these  stones  often  at< 
tain,  and  their  roanded  and  aioorpttous  fOrra,  ao  difimaC  frofla 
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from  beak  to  fronts  and  a  low,  broad  mesial  elevation,  whieh 
is  floareely  perceptible  except  near  the  front ;  beak  depressed, 
gently  convex  and  closely  incurved.  £ktrface  marked  with 
numerous  rather  coarse,  rounded,  radiating  striae,  their  num- 
ber increased  by  bifurcation  and  insertion.  The  bifurcations 
ffenerally  take  place  near  the  beak.  At  the  border  the  num- 
ber of  stris  amount  to  from  thirty  to  thirty-five  on  each  valve. 

Dimensions. — Length,  0.58;  width,  0.76;  thickness,  0.48. 

A  handsome  species,  and  quite  characteristic  of  the  White 
Limestone  of  the  Guadalupe  Mts.  of  New  Mexico  and  Texas. 

CaHABAPHOSIA  (?)   BISULCATA,  JSF.  Sf. 

8heU  variable,  outline  varying  fr^m  nearly  circular  to  sub- 
pentagonal,  with  angles  obtusely  rounded,  sometimes  very 
gibbous  and  sometimes  moderately  so,  usually  a  little  trans- 
verse, sides  always  rounded,  front  sinuate;  shell  structure 
fibrous.  Venial  or  receiving  valve  verv  depressed,  gently 
convex,  greatest  convexity  near  the  beak ;  cardinal  margins 
forming  an  obtuse  angle;  mesial  sinus  broad  at  the  front, 
scarcely  reaching  the  middle  of  the  valve,  shallow,  or  rather 
deep,  perfectly  smooth,  or  bearing  from  two  to  five  obscure, 
rounded  ribs ;  tongue  of  sinus  moderately  produced,  broadly 
truncate  at  extremity,  and  curved  upwai^  sometimes  at 
nearly  a  right  angle  with  the  general  surface  of  the  valve ; 
beak  miperfbrate,  pointed,  incurved  nearly  in  contact  with  the 
opposite  valve.  i)orsal  valve  strongly  rounded  in  most  spe- 
cimens, much  more  gibbous  than  the  opposite  valve,  marked 
with  a  broad,  shallow  depression  or  false  sinus  extending  from 
beak  to  front,  which  is  bounded  on  either  side  by  a  ridge  very 
obscure  on  the  rostral  half  of  the  shell,  but  forming  together 
a  broad  mesial  fold  towards  the  front,  which  is  smooth,  or 
marked  with  two  or  more  slightlv  prominent  plications ;  beak 
rounded,  obtuse,  extremity  usually  hidden  by  the  beak  of  the 
opposite  valve. 

Dimensions  of  an  average  specimen :  length,  0.58 ;  width, 
0.63 ;  height,  0.35. 

Resembles  Terebraiula  superstesy  Ycmeuil,  from  which  it  is 
distinguished  by  the  greater  convexity  of  the  dorsal  valve, 
and  its  more  flattened  ventral  valve. 

Restricted  to  the  dark  limestone  of  Permian  age  at  the 
base  of  the  White  Limestone  of  the  Guadalupe  Mountains ; 
found  also  abundantly  in  the  Conglomerate  at  the  mouth  of 
Delaware  Creek,  New  Mexica 

Phillipsia  pbbannulata,  Ni,  sp, 

Pygidium  deltoid,  as  wide  as  long,  elevated ;  border  nar- 
row, smooth,  inflected  behind,  outer  edge  sinuate,  inner  edge 


SIOTB—POIUUTIOIt  OP  HAIL.  SOT 

obtusely  subangulated,  the  anterior  two-lhirda  marked  with  a 
shallow  furrow ;  ponterityr  extremity  narrow,  very  strongly 
arched;  axallobc  elevated,  nearly  aa  vide  as  one  laterul  lobe, 
tMwrine  very  gradunlly  fVora  front  to  posterior  extremity, 
which  IS  bluntlv  round<?<l  and  nearly  terminal;  axal  rirt^ 
from  twenty-ei^nt  to  thirty,  roiuided,  distuict  on  the  dorsom, 
becoming  obsolete  on  the  sides,  mai^ns  sinuiUo,  surtiieo  of 
each  ring  studded  vith  a  single  row  of  four  or  fiv«  gnutulM, 
Uie  granules  of  one  ring  alternating  with  those  of  tlio  x^join- 
ine  ones,  transverse  fiirrows  much  narrower  than  tho  rings 
ana  not  deeply  impressed ;  lateral  lobes  arched,  somewhat 
flattened  superiorly;  segments  e^ht,  subangulated,  simple, 
gently  arched  forwards,  posterior  ones  directed  obliquely 
backwards,  the  last  one  being  nearly  parallel  witli  the  longi- 
tudinal axis;  transverse  furrows  deep  and  rather  broad  ;  sur- 
face of  rings  garnished  with  a  row  of  distinot  granules. 

DitnenJtiotis. — Length  and  widtli,  0.74;  height,  0.28. 

Geol.  Form,  di  J^oc. — White  limestone  of  tiuadalu|ie  Mta., 
N<nv  Mexico.  The  eolleetion  of  the  Expedition  contains  iiev- 
eral  examples  of  the  pygidium  of  tJiis  species. 

Fdsuuna  elongata,  If.  sp. 

S^eS  nearly  cyUndrical,  very  slender  and  much  elongated, 
ttoinled  at  the  extremities,  which  are  slightly  curved ;  cham- 
Dere  very  numerous;  aperture  lery  narrow,  linear,  extending 
the  entire  length,  ^ur/ave  eovered  with  fine,  somewhat  flex- 
nous  stnx. 

Dimensiwis. — Lenirtli,  Cnnii  mm  to  two  inches;  width,  from 
one  to  two  lini's.  This  s|.ci'i(/s  is  :it  -nw  distinguislied  from 
F.  eylindrica  by  its  remarkable  lengtii. 

Oscars  in  the  White  Limestone,  T>bA  limestoiie,  and  Baodn 
Amw,  of  the  Ooodalupe  Hts.  of  Xew  M«xico  and  Texas. 


A»  Hypotlutis  ctmcemiiig  the  formatvm  of  BeM. 

BT    SPKHCBB    IHITH. 

Meteorologists  were  long  since  convinced  that  hailstonesi 
while  in  the  process  of  formation,  most  be  retained  in  the 
■tmosphere  a  much  longer  time  than  they  would  occupy  in 
&Uing  freely.  The  reasons  upon  which  they  have  based  this 
ooQclnrion,  are  the  great  die  to  whi^  thes^  stonea  vHaa  at* 
tain,  and  their  rounded  and  amorphona  form,  to  diibreat  froiU 
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the  beaatifiil  ciystalline  snow, — ^nay,  the  absence  of  all  crys- 
taUixation,  showing  that  they  are  not  formed  from  vapor  or 
water  at  rest.  On  the  contrary,  they  usually  have  the  appear- 
ance of  a  series  of  aggregations.  Some  contain  a  nucleus  of 
snow,  while  others  are  a  mass  of  ice  throughout.  We  are, 
however,  so  fiuniliar  with  their  general  appearance,  that  fur- 
ther description  is  unnecessary.  That  any  incontrovertible 
theory  respecting  the  manner  in  which  hailstones  are  thus 
aggregatea  in  the  atmosphere,  can  in  the  present  state  of  me- 
teorological science  foe  proposed,  is  hardlv  to  be  expected. 
The  most  that  wUl  now  be  attempted,  will  be  to  show  that 
the  theory  heretofore  received  as  very  nearly,  if  not  quite,  the 
true  one,  is,  if  not  impossible,  at  least  open  to  very  grave  ob- 
jections. I  proceed  then  to  state  another,  perhaps,  in  its  turn, 
to  be  proved  no  better  founded  than  its  predecessor. 

While  the  young  science  of  Electricity  was  at  the  zenith  of 
its  novelty,  and  every  new  electrical  toy  was  astonishing  the 
savans  of  Europe,  Yolta  proposed  to  explain  the  formation  of 
hailstones,  on  the  principle  which  governs  the  action  of  the 
dancing  balls  and  images  between  two  metallic  plates.  He 
supposed  two  strata  of  clouds  to  be  in  opposite  states  of  elec- 
tricity, so  that  the  hail  formed  in  the  upper,  and  then  &lling 
to  the  lower,  would  there  become  similarly  electrified ;  thrown 
back  again,  in  obedience  to  the  attraction  of  the  upper  cloud, 
it  was  again  cast  into  the  lower  cloud,  and  so  on,  until  the  mo- 
mentum of  the  ball  carried  it,  through  the  lower  one,  to  the 
earth;  or,  if  the  clouds  were  side  by  side,  the  hail  would  be 
thrown  from  one  to  the  other,  as  it  fell.  Now,  although  this 
hypothesis  is  somewhat  plausible  at  first  view,  I  think  it  will 
hardly  bear  the  test  of  pnilosophical  scrutiny. 

We  can  hardly  conceive  of  a  cloud  charged  with  clectrioitv:, 
of  such  tension  as  to  arrest  and  throw  back  a  lump  of  ice  weigh- 
ing four  ounces,  or  even  materially  to  alter  its  course,  after 
it  has  fallen  a  few  feet  onl^.  Again,  ice,  though  capable  of 
being  electrified  when  dry,  is  not  easily  so  when  wet,  which 
it  most  certainly  would  be  while  passing  through  the  clouds. 
Here,  then,  are  two  of  the  objections  to  this  hvpothesis.  That 
it  is  a  theory  so  generally  received,  is  probably  owing  to  its 
having  been  advanced  when  every  new  discovery  in  electri- 
city excited  the  wonder  and  astonishment  of  both  the  learned 
and  the  unlearned,  and  also  when  many  phenomena  in  na- 
ture, inexplicable  by  other  means,  were  very  conveniently 
ascribed  to  its  agency.  Without,  however,  making  any  pre- 
tensions to  accurate  observations  in  Meteorology,  or  suppos- 
ing that  I  can  bring  forward  an  hypothesis  not  liable  to  ob- 
jections, I  may  be  permitted  lo  offer  a  few  observations  upon 
two  storms  which  I  have  studied  with  some  care.  Of  these, 
one  occurred  at  Vergennes,  Vt.,  on  the  22d  of  July,  1829;  and 
the  other,  at  this  place,  in  1852. 


BvrrH— roBHATioir  or  hail. 


I  hsTe  Belected  these  merely  because  they  exhibited  the 
general  characteristics,  commoD  to  all  suuh  etorma,  in  a  strik- 
ing manner;  luid  as  like  results  usaally  foitow  tVom  like  cau- 
Bes,  we  may  preBume  that  the  facts  in  one  case  will,  with  little 
rariution,  apply  to  all  similar  cases.  A  brief  description  of 
that  in  1829,  will  be  safticicnt  to  present  the  principal  facta 
iilostrativG  of  the  proposed  hypothesis.  It  commenced  about 
four  o'clock  in  the  afternoon  of  a  very  hot,  sultry  day.  Juat 
before  the  hail  began  to  tiill,  there  was  a  violent  wind,  in  its 
upward  tendency  resembling  a  whirlwind.  The  dust  of  the 
streets  seemed  carried  upward,  rather  than  onward,  as  if  nish- 
ing  to  a  vortex,  the  centre  of  which  was  in  the  clouds.  But 
this  passing  gust  nearly  ceased  before  the  hail  began  to  fall, 
whien  it  continued  as  usual  to  do  for  a  few  minutes  only. 
Upon  breaking  open  some  of  the  hailstones  whieh  fell  during 
the  storm,  they  wore  found  to  contain  partidesof  dust.  Aa  to 
sine,  they  have  seldom,  if  evei-,  been  surpaescd,  several  measur- 
ing from  six  to  ten  inches  in  circumference,  and  weighing  from 
four  to  six  ounces.  The  majority  of  them  did  not  exhibit  the 
tisual  snowy  nucleus,  but  were  one  mass  of  ice  throughout. 
Some  of  the  largest  were  very  irregular  in  shape,  appearing 
to  be  made  up  of  aggregations  of  smaller  ones.  Others  looked 
like  a  snowball  coated  with  ioe.  This  storm  passed  over  but 
■  small  territory,  a  strip  about  six  miles  wide  and  twenty  long. 
The  one  which  took  place  here  in  1863,  exhibited  all  the  gen- 
eral characteristics  of  that  already  spoken  o£  It  occurred  at 
about  the  same  time  of  day,  was  attended  by  the  same  vio- 
lent wind  with  its  upward  rush,  and  also  continued  for  a  few 
minutes  only.  The  hailstones  presented  the  same  aggregate 
form,  but  were  not  so  large.  Now,  I  have  obser\ed  that  great 
electrical  disturbance  of  the  atmosphere,  together  with  the 
peculiar  wind  which  I  have  mentioned,  always  accompany 
hailstorms.  I  account  for  these  circumst^iiicen  tliiis; — The 
passage  of  clouds,  oppositely  charged,  near  ea<A  other,  gives 
rise  to  discharges  of  electricity,  wnioh  osnae  a  vaemim,  and^ 
H  the  adjacent  parts  rush  tt^ther,  thunder  is  produced.  This 
nuhing  in  of  the  air,  then,  aooonnts  for  the  vrisd,  and,  as  will 
hereafter  be  shoWD,  the  discharge  of  eleotrioit^  is  from  beloif^ 
upward.  The  circumstances  under  which  hadstorms  ordina- 
rily occur,  we  suppose  to  be  the  following: — At  the  close  of 
a  hot,  sultry  day, — for  hail  usually  falls  in  the  afternoon,  and 
rarely,  if  ever,  at  night, — a  cloud  in  the  upper  regions  of  the 
atmosphere  passes  over  a  lower  one  which  is  already  highly 
charged  by  evaporation  from  the  earth ;  a  discharge  from  this 
to  the  upper  one  takes  place,  and,  a  vacuum  being  produced, 
the  warm  vapor  from  the  lower  cloud  is  carried  to  a  higher 
and  colder  position,  where  it  ia  rapidlr  condensed  into  hail. 
These  stones,  prevented  from  falling  by  the  strong  upward 
oorrent,  continue  to  increase  in  size,  both  on  account  of  the 
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oondensation  of  vaDor,  and  of  their  coming  in  contact  with 
each  other ;  while  oeing  covered  with  water  they  congeal, 
and  thus  take  on  the  ragged  form  which  they  Bometimes  pre* 
•ent.  The  procesa  is  conceived  to  be  much  the  same  as  that 
ef  making  snot  in  our  modem  shot-towers.  These,  instead  of 
being  carried  to  a  jnreat  height,  as  was  formerly  done,  are  now 
only  about  thirty  roet  high,  and  the  drops  of  melted  lead  are 
made  to  fall  slowly  by  means  of  a  strong  blast  of  air  introdu- 
ced into  the  base  of  the  tower  through  lar^  bellows.  This 
current  of  air  retains  the  molten  drops  until  they  are  thor- 
oughly cooled.  That  lar^  lumps  of  hail,  then,  are  formed  by 
a  smmar  process,  seems  highly  probable  for  several  reasons. 

Hailstorms  almost  always  occur  in  hot  weather,  towards 
the  close  of  the  day.  Rapid  evaporation  generates  electri- 
city— as  is  seen  in  the  hydro-electrical  machine — ^and  sudden 
condensation  sets  it  free.  We  readily  understand  the  forma- 
tion of  hail  from  a  vajior-laden  cloud  being  carried  rapidlv 
upward  into  colder  regions.  But  Yolta's  theory  supposes  hail 
to  be  formed  in  the  upper  region  first.  If  this  were  so,  the 
warmer  vapor  of  the  lower  cloud  wotdd  tend  to  diminish 
rather  than  to  increase  the  size  of  the  hailstones.  Now,  I 
conceive  that  the  passage  of  a  current  of  electricity  through 
the  atmosphere  would,  by  causing  rapid  expansion,  generate 
great  cold.  The  small  hail  first  formed,  being  tossed  about  in 
this  cold  current,  would,  on  coming  in  contact  with  each 
other,  be  quickly  congealed  together,  thus  deriving  their  ag- 
gregated form. 

Such  is  the  somewhat  crude  hypothesis  which,  from  the 
limited  observations  that  I  have  made,  seems  probable.  If 
the  attention  of  meteorologists  shall  hereafter  oe  drawn  to 
this  subject,  more  facts  may  be  gathered  contributing  either 
to  establish  or  to  falsify  it.  The  presence  of  particles  of  dust 
in  hailstones  is,  I  believe,  not  uncommon ;  and  if  this  fact  can 
be  well-established,  in  a  majority  of  cases  it  will,  I  think,  go 
fiu:  to  illustrate  their  orij^n.  It  is  generally  conceded  too, 
that  atmospherical  electricity  and  haustones  are  closely  rela- 
ted as  cause  and  effect;  but  their  exact  relations,  in  this  re- 
spect, must  be  left  for  fbture  observation  to  determine. 
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s  Ml 

IWqilH 

51.5 
55.0 
65.5 
88.0 
92.0 
99.0 
102.6 
93.0 
92.0 
85.0 
75.0 
66.0 

i 

■■■jBPn««1J 

20.0 
20.9 
36.1 
58.7 
65.2 
77.2 
82.1 
73.0 
6.5.8 
60.0 
41.3 
34.7 

s 

mm 

™T.(f"'aoM 

20.1 
26.6 
36.2 
59.3 
66.2 
78.5 
83.5 
74.2 
66.3 
66.3 
40.6 
29.6 

« 

mm 
mi 

pi! 

1 

if 

1 

■oairea 

0.980 
1.057 
0.663 
0.860 
0.647 
0.449 
0.688 
0.413 
0.366 
1.213 
1.373 
1.631 

i 

-IKMOl 

29.082 
28.887 
29.246 
28.965 
29.089 
29.261 
29.180 
29.309 
29.391 
29.139 
29.008 
28.602 

■jtaqStH 

30.062 
29.944 
29.909 
29.826 
29.736 
29.710 
29.768 
29.722 
29.767 
30.362 
30.381 
30.206 

1 

'*^n  miVx 

29.621 
29.467 
29^56 
29..391 
29.447 
29.459 
29.509 
29.519 
29.577 
29.586 
29.601 
29.613 

29.529 

'•Hi' 

•BHiHOH 

■-B 
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^ 

2S2S3SS53SS3 

® 

■owm^imiMK 

Bnpuioiniijiniiqiaoii 
■•OiiS  CUV 

mw    -11)    -iilKTQt) 

0.41 

7.74 
1.80 
1.72 
4.81 
3.71 
2.82 
4.15 
3.18 
3.02 
3.80 
1.87 

1 

'ulaiHUU  JjllXV^aH 

S!^SgSgS£J2?SKE3 

^ 

:S5SSSS5SSSS 

— 

i 

•iHrta 

58.0 
09.5 
05.5 
59.0 
49.0 
43.0 
45.5 
46.5 
49.0 
53.6 
56.0 
34.0 

q 

-1B.0T 

.OO.OO^OOOOOU=S 

3 

7 

■WWTH 

45.5 
74.5 
76.0 
77.0 
88.5 
92.0 
lOLS 
98.5 
93.0 
81.5 
67.5 
59.0 

101.5 

■1I-*  s  P"  "I' 
D»in  XiqiuOM 

19.3 
41.9 

38.8 
43.1 
59.9 
70.6 
77.6 
75.2 
70.8 
54.8 
39.2 
40.6 

52.6 

|2a3gg|S25||j| 

1 

•tawi 

0.994 
1.553 
0.983 
0.739 
0.685 
0.442 
0.370 
0.426 
0.820 
0.722 : 
1.412, 
1.107 

s 

m»oi 

29.351 
28.926 
29.068 
29.207 
29.030 
29.185 
29.337 
29.303 
29.394 
29.356 
28.724 
29.055 

3 

IWUBlH 

30.345 
30.479 
30.051 
29.946 
29.715 
29.627 
29.707 
29.729 
30.214 
30.078 
30.136 
30.162 

a) 

s 

-J -no  xiii|.  )o 

29.824 
29.605 
29.639 
29.621 
29.443 
29.416 
29.518 
29.537 
29.650 
29.603 
29.535 
29.581 

■HBIKOK 
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PBKVAILINQ  WINDS,   1856   A   1857. 
PREVAILING   WINDS   IN   ST.  LOUIS,   MO,, 
DAILY    OBSERVATIONS   OF   A.  WISLIZKNUS,  M.D. 

In  1856  {by  1098   Obeeroatiotui). 
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1866. 

N. 

E. 

S. 

W. 

N. 

E. 

S. 

W. 

Jan. 
Feb. 
Har. 

13.0 
12.6 
28.6 

16.0 
16.0 
15.0 

18.5 
24.0 
13.6 

45.5 
35.5 
36.0 

64.0 

46.0 

56.0 

117.0 

April 

11.0 

18.6 
9.6 

21.6 
29.6 
16.6 

28.0 
11.6 
40.6 

29.6 
33.5 
246 

39.0 

66.6 

80.0 

87.5 

My 

Ang. 
Sept. 

22.6 
32.5 
13.0 

30.6 
23.6 
10.6 

21.6 
1.6.0 
29.0 

18.5 
22.0 
37.5 

68.0 

646 

65.5 

78.0 

Oct. 
Hot. 
Bee. 

16.5 
12.0 
6.5 

26.0 
12.6 
25.5 

37.0 
29.0 
25.5 

13.5 
36.6 
35.5 

35.0 

64.0 

91.5 

85.6 

1856. 

196.0 

241.0 

293.0 

368.0 

196.0 

241.0 

293.0 

368.0 

-0.18 

0.22 

0.27 

0.33 

Note. — Tho  iliroction  of  Ihe  winil  was  otwerred  dnily  at  7,  2  and  9  o'- 
clock, anil  enttrcd  in  oi^lit  points  of  the  compass ;  N.,  E.,  S.,  W.,  N.R., 
8.E.,  N.W.,  S.W.  At  tho  end  of  cver^  month,  the  four  direut  winds  were 
conQted  each  as  ont,  and  the  four  intermediate  winds  aa  lieo  Aalva,  A  nu- 
merical proportion  was  thus  obtuned,  strikinglj  similar  in  the  two  years. 

In  1857  (*y  1095  Observations). 


1857. 

N. 

E. 

S. 

W. 

N. 

E. 

8. 

W. 

Jan. 
Feb. 
Mar. 
April 
£y 
June 

July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

12.5 
14.0 
13.0 
14.0 
28.6 
10.6 

240 
15.6 
18.0 
18.6 
7.0 
16.0 

20.0 
16.5 
23.0 
19.0 
14.0 
17.5 
29.5 
28.5 
19.6 

27.0 
21.0 
23.0 

16.0 
29.5 
21.0 
15.6 
26.5 
31.0 
22.0 
27.5 
35.0 
16.6 
24.0 
21.5 

44.6 
24.0 
36.0 
41.5 
24.0 
31.0 
15.5 
21.5 
17.6 

32.0 
38.0 
32.5 

39.6 
63.0 
69.5 
41.5 

59.6 
60.6 
77.6 
71.0 

66.5 
73.0 
84.6 
61.0 

104.6 
96.5 
54.5 

102.5 

1867. 

193.5 
-0.18 

258.6 
0.23 

286.0 
0.26 

368.0 
0.83 

193.6 

258.5 

285.0 

358.0 

TRANSACTIONS 


ACADEMY  OF  SCIENCE  OF  ST.  LOUIS. 

JOURNAL  OF  PROCEEDINGS. 

May  3,   1858. 

Tbe  President,  Dr.  B.  F.  Supmaed,  in  the  chair. 

Seven  members  present, 

A  letter  was  read  from  Edward  H.  Beebe,  Esq.,  of  Galena, 
IIU^  acknowlcd^ng  his  election  as  a  correspondent;  also  a 
letter  from  the  Hon.  F.  P.  Blair,  Jr.,  dated  April  19th,  1858, 
concerning  the  transmission  of  books. 

The  following  works  were  laid  upon  the  table: 

Proc.  of  the  Bos.  Soo.  of  Nat.  Hist.,  Vol.  VI^  April,  1858, 
fifom  the  Society  ;  Rep.  on  Commercial  Relations  of  the  U. 
8.  with  Foreipi  Nations,  Vol.  II.,  Part  II.,  Tariffs,  Wash.,  4to, 
1857,  fro7/i  the  Hon.  F.  P.  Blair,  Jr. ;  Report  of  Com.  on 
Ri^ts  of  the  Hudson's  Bay  Company,  1857, — ^Rep.  of  Count 
de  Rottermund  on  tlie  Mines  of  Lakes  Superior  and  Huron, 
July,  1857, — Essni  suv  les  Insects  etles  Maladies  qui  affeotent 
1«  Ble,  par  Emilien  Dnpout,  Montreal,  1857, — Calendrier  de 
I'lnstructbn  Publli^ue  pour  1858;  Extraits  du  Rapp.  eur 
I'Exposition  do  Pans  relativcment  aux  Produits  du  Canada, 
Toronto,  1857, — Rep.  of  the  Superint,  of  Education  for  Lower 
Canada,  for  1850-1,  Quebec,  \^%from  Capt.  L.  A.  Huguet- 
Zatour/  Proc,  Acad.  Nat.  Sciences,  Philadelphia,  Jan.  to 
March,  1H58,  /Vom  the  Academy;  Geol.  Sur.  of  Canada — 
Rep.  of  Progress  for  1853-4-5-6,  Toronto,  1857,  and  Plans 
of  Lakes  and  Rivers  between  Lake  Huron  and  the  river 
Ottowa,  accompanying  Geol.  Rep.  for  1855-6,/rom  Sir  Wm. 
M  Logan,  Provincial  Oeologi»t ;  Annaal  Rep.  of  the  Geol. 
Sot,  of  the  State  of  WiscoBBui  for  1857,  by  Prof.  E.  DanieU, 
16 
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Madison,  1858,  and  Trans,  of  the  Wisconsin  State  Agricul. 
Soc.  for  1854-5-6-7,  Vol.  IV.,  Madison,  1858,  from  I.  A. 
Lapham^  Esq. ;  Sketches  of  Routes  between  Fort  Laramie 
and  Great  Sale  Lake — ^War  Dep.,  1858,  (2  copies,)  and  Map 
of  the  Ter.  of  the  U.  S.  from  the  Miss.  River  to  the  Pacific 
Ocean,  compiled  from  Explorations  of  Lieut.  G.  K.  Warren, 
Top.  Engs.,  Maj.  W.  H.  Emory,  Top.  Engs.,  and  Capt.  A.  A. 
Humphreys,  Top.  Engs.,  U.  S.  A.,  ordered  by  the  Hon.  Secre- 
tary of  War,  1854-5-6-7, /Vom  lAeut.  O,  K.  Warren;  Jour. 
Franklin  Ins.,  Vol.  XXXV.,  April,  1858,  from  the  Society; 
Bulletin  Mensuel  de  la  Soci6t6  Imp.  Zool.  d' Acclimation, 
Paris,  Tom.  V.,  No.  3,  Mars,  1858,  from  the  Society. 

Dr.  H.  A.  Prout  read  a  paper,  entitled  "  Second  Series  of 
Descriptions  of  Bryozoa  from  the  Carboniferous  Formation 
of  the  Western  States,  with  a  description  of  one  species 
from  the  Devonian." 

On  motion,  the  paper  was  referred  to  the  Committee  on 
Publication. 

Dr.  B.  F.  Shumard  presented  a  specimen  of  Petrified  Wood, 
taken  from  the  Artesian  Well  in  N.  Mexico  under  the  direc- 
tion of  Capt.  J.  Pope,  U.  S.  A. 

Messrs.  James  S.  Wilgus,  Alfred  J.  Noble,  and  John  Lough- 
borough,2were  elected  associate  members. 


May  17,  1858. 
The  President,  Dr.  B.  F.  Shumard,  in  the  chair. 

Nine  members  present. 

Letters  were  read  from  Prof.  A.  Winchell,  of  the  Univ.  of 
Mich.,  3d  May,  1858,  requesting  copies  of  the  Transactions; 
from  the  Leeds  Phil.  &  Literary  Soc,  Dec.  8th,  1857  ;  the 
"Zeuwsch  Genootschap  der  Wetenschappz,"  22  Nov.,  1857; 
the  "  Soci6t6  Linn6enne  de  Normandie,''  24  Nov.,  1857 ;  the 
"Naturf.  Gesellschaft  in  Emden,''  22  Nov.  1857;  and  the 
•*Soci6t6  de  Qeographie,"  Paris,  26  Nov.,  1857,  acknowlcdg- 
inff  the  receipt  of  the  Trans,  of  the  Academy. 

Books  received  were  laid  upon  the  table,  as  follows :  Rep. 
of  the  U.  States  and  Mexican  Boundaiy  Commission,  by 
M^or  W.  H.  Emory,  U.  S.  A.,  Vol.  I.,  Wash.,  4to,  1857,  (2 
copies), — ^Fourth  Meteor.  Rept.  of  Prof.  James  P.  Espy,  Vol. 
I.,  Wash.,  4to,  1857,  (2  copies,)  and  Rep.  of  Explor.  &  Sur. 
of  Pacific  Railroad  Routes,  1853-6,  Vol.  VH.,  Wash.,  4to, 
1857, /V'om  the  Son.  Trusten  Polk;  M6moires  de  la  Soc. 
des  Sciences  Physiques  et  Naturelles  de  Bourdeaux,  Tom.  I., 
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Oah.  1-2,  1854-5,  from  the  Society ;  Trans,  of  the  Liteiary 
&  Phil.  Soc.  of  Leeds,  Vol.  I.,  Part  I.,  Lond.,  1837,— Ac- 
ooDnt  of  an  Egy])Uan  Mummy,  presented  to  the  Leeds  Phil. 
&  Lit.  Soc.  by  John  Bladys,  Esq.,  by  W.  Osburn,  Jr.,  F-RS^ 
Leeds,  1828, — Guide  to  the  Muaeurn  of  the  Leeda  Phil. 
A  Lit.  Soct  1854,— 37th  Rep.  of  the  Council  of  the  Leeda 
Phil.  &  Lit.  Soc,  1856-7,— Rep.  of  Proc.  of  the  Geol.  A 
Polytechnic  Soc.  of  the  West  Riding  of  Yorkshire,  1866-7, 
Ijeeda,  1857,  from  the  Societv ;  Einundvieraigster  Jahrea- 
bericht  der  Naturf.  Goaellschaft  in  Emden  filr  1855,— 
Zveiundvierzigstcr  Jahresb.  of  the  same,  for  1856, — 
Eleine  Scbriflcn  der  Katurf.  Gesells.  in  Emden — ^Die  Ge- 
witter  der  Jahrea  1855,  von  Dr.  M.  A.  P.  Prestel,  Emden, 
1856,— Der  K.  Naturf  Gesellschaft  zu  Moskaii  zur  Feier 
ihres  ftlntziyifthrigcn  BesteLena  am  23  Dec.  1855,  die 
Naturf.  Gesells.  zu  Emden, — Die  Temp.  v.  Emden,  von 
Dr.  M.  A.  F.  Prestel,  1855,  from  the  Society ;  liep.  on 
Coml.  Relations  of  the  U,  States  with  Foreign  Nations,  VoIb. 
I.,  IIIt  &.  IV.,  Wash.,  4to.,  1856-7,  from  the  Son.  F.  P. 
Blair.  Jr. 

Mr-  C.  P.  Chouteau  presented  a  mass  of  meteoric  iron,  35 
lbs.  weight,  found  in  Nebraska  Ter.,  about  20  miles  ftom 
Fort  Pierre ;  also,  in  the  name  of  Col.  A.  J.  Vaughau,  a 
fine  stuffed  akin  nf  the  Grizzly  Bear. 

The  thanks  of  the  Academy  were  roted  to  the  abov«  naiaed 
gentlemen  for  these  valuable  donations, 

Mr.  George  D.  Hall  waa  elected  an  aasociate  member. 
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May  31,  1858. 
The  Pre^dent,  Dr.  B.  P.  Shdhabd,  in  the  chair. 
Thirteen  membera  present. 

Letters  were  read  from  S.  Andrewa,  Ann  Arbor,  Mich,, 
and  from  Wm.  Sharewood,  Phila^  requeating  copies  of  the 
Transactions  of  the  Academy ;  also  fi^m  ProfTJoseph  Henry, 
Secretary  of  the  Smithsonian  Institution,  concerning  ex- 
ohangea. 

The  following  booka  were  received  :  Jour,  of  the  Franklin 
Inat^  PhUa.,  May,  1858,  No.  5,  Vol.  XXXV.,  3d  Ser.,  from 
the  Society;  Proc.  of  the  Boa.  Soc.  of  Nat.  Hist,  Vol  VI., 
April,  1858,/rom  the  Society  ;  Rep.  U.  S.  Coast  Sur.,  1856, 
Wash.,  4to.,  from  the  Son.  Truaten  Polk;  Rep,  of  Explor. 
and  Sur.  of  Pacific  R.  Routes,  Vol.  VII,  Wash.,  410, 
1857,  j^rom  the  Hon.  F.  P.  Blair,  Jr.;  Kosmos,  Zeitaohriit 
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fbr  angewandte  Naturwissenschaflen,  Nos.  1,  2,  3,  January 
and  March,  1858,  Leipzig,  j^om  Mr,  Edward  JBuhler, 

The  Committee  appointed  to  frame  an  additional  by-law 
defining  the  duties  of  the  Committee  on  Publication  reported 
the  following,  which  was  adopted : 

ARTICLE  I. 

4  7.  The  Committee  on  Publication  shall  be  appointed  by  the  Presi- 
dent ;  and  it  shall  be  their  duty  to  edit  the  publications  of  the  Academy 
and  superintend  the  printing  thereof.  The  Transactions  shall  be  pub- 
lished in  numbers  as  often  as  the  Academy  may  direct,  in  a  suitable  form 
to  make  up  bound  volumes  of  couTenient  size,  and  each  number  shall  con- 
tain a  digested  abstract  of  the  Journal  of  Proceedings  prepared  by  the 
committee,  together  with  all  such  original  pf4)ers  as  shall  have  been  re- 
ported by  committees  and  ordered  by  the  Academy  for  publication :  but 
if,  at  any  time,  it  shall  happen  that  more  matter  has  been  ordered  fbr 
publication  than  the  proposed  number  will  contain,  or  if  the  committee, 
in  arranging  the  same  for  the  press,  shall  doubt  the  propriety  of  including 
any  paper,  they  shall  report  the  fact  to  the  Academy,  when  the  President 
shall  appoint  a  Committee  of  seven  members,  including  the  Committee  on 
Publication,  to  consider  thereof,  and  report  in  writing  to  the  Academy 
what  papers  shall  be  taken,  and  what  omitted,  in  the  given  number. 

Messrs.  J.  M.  Kershaw  and  Joseph  S.  McCune  were  elect- 
ed associate  members. 


June  14,  1858. 

The  President,  Dr.  B.  F.  Shxtmabd,  in  the  chair. 

Sixteen  members  present. 

A  letter  was  read  from  the  Hon.  Tmsten  Polk,  U.  S.  Sen- 
ator, in  relation  to  books  transmitted;  and  also,  from  the 
Rev.  C.  H.  A.  Dall,  of  Calcutta,  acknowledging  his  election 
as  a  correspondent,  and  presenting  a  specimen  of  Fern  from 
the  foot  of  theKinchinjunga  peak  of  the  Himalayas. 

Laid  upon  the  table :  the  Jour,  of  the  Franklin  Institute, 
for  May,  1858,  fi'om  tJhe  Society ;  Address  at  the  Univ.  of 
Penn.  before  the  Society  of  the  Alumni,  Dec.  10th,  1856,  by 
the  Hon.  George  Sharswood,  LLJD.,  Phila.,  1857,  from  the 
Author, 

Dr.  H.  A.  Prout  remarked,  that  he  had  discovered  some  new 
species  of  Bryozoa,  mostly  from  the  Falls  of  the  Ohio,  which  he 
proposed  to  describe  under  the  following  names :  Semicoad" 
nium  rhomboideum,  Ceramopora/aicata;  Eschara^  3  new  spe- 
cies; Septopora,  a  new  subgenus  of  FeneateUa;  Fenee^ 
teUa  hemitrt/pOy  F,  tuberculatOy  Liriopora  ITaskaskiensis. 
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He  would  prCBent  a  paper  giving  descriptions  in  extcnso,  at 
a  future  meeting. 

A  specimen  of  Spider  {Mygaie)  was  presented  by  Mr. 
Bender;  and  a  spedmen  of  Speculai-  iron  ore  from  Dent  Co, 
Mo^  by  Messrs.  Jobnsou  and  Colman. 


Dr.  C.  A.  Pope  in  the  chair. 

Six  members  present. 

The  following  letters  were  read:  From  the  "Sod<5tfi 
Royal e  de  Zoologie  9  Amsterdam,  Nov.,  1858,  proposing  to 
Bend  to  the  Academy  the   "Reciieil  d'Obse  nation  a  Zoolo- 

f'ques,"  and  reqiiesting  an  exchange  of  publications  ;  from  Dr. 
elix  FlQgel,  Leipzig,  March  5th,  1858,  advising  of  the 
transmission  of  books  and  pamphlets ;  from  the  "Kfinigl. 
Saecba.  Berg.ikademie  zn  Freibci^,"  13  Dec.,  1857;  the 
"titrecht  Society  of  Arts  and  Scieace8,"7Dec.,  1857;  th6"Ba- 
taafsch  Genootsehap  der  PnEfiindervindelijke  Wijsbegeerte 
te  Rotterdam,"  14  Jan.,  1858 ;  the  "  Seockenbei^scbe  Natur- 
forschende  Gesellschaft  in  Frankfurt  am  Main,"  24  Dec^ 
1867 ;  the  "  KBnigl.  Bayerische  Akad.  der  Wissensohaften," 
Mnnich,  12  Dec.,1857;  the  "Natiirfbrschende  Gesellschaft," 
Basel,  Swifs:.,  10  Dec,  l^i)?;  the  "  Entomdogische  Verein," 
Stettin,  23  Dec,  1857;  the  "  Verein  ftlr  Vaterifindieche  Natur- 
Vunde  in  WUrttembet^,"  Stuttgardt,  1  Jan.,  1858 ;  from  Dr. 
F,  H.  Troschel,  Prof  m  the  TJniv,  of  Bonn,  and  Editor  of 
the  "Archiv  filr  Naturgeschichte,"  Bonn,  10  JanT  1858, 
acknowledging  the  receipt  of  No.  1,  Vol.  I.  of  the  Trans., 
and  transmitting  publications  in  exchange,  IVom  the  Trus- 
tees of  the  New  York  State  Lib^  15  June,  1858 ;  Librarian 
of  Yale  College,  16  June,  1858;  Librarian  of  Harvard  Col- 
lege, 17  June,  1858;  Esses  Institute,  21  June,  1858;  Libra- 
rian of  the  Univ.  of  Mich.,  22  June,  1858;  and  from  the 
Secretary  of  the  Smithsonian  Institution,  19  June,  1858, 
acknowledging  the  receipt  of  No.  2,  Vol.  I,,  of  the  Trans,  of 
the  Academy. 

The  following  publications  were  received  and  laid  upon  the 
table  :  Rep.  of  Explor.  &  Surva.  of  Paeifio  R.  Routes, 
Vol.  v.,  Wash.,  4tOT  1856,  from  the  Hon.  Truslen  Polk,  U. 
8.  Sen.;  Proc.  of  the  Acad,  of  Nat,  Sciences,  Philad.,  for 
April,  185S,  from  the  Society ;  Practical  Die.  of  the  English 
and  German  Languages,  Parts  I.  &  II.,  Leipzig,  1857-%, — 
Beitrage  zur  Sprachenkunde  von  II.  £.  von  der  Gabelentzj^^ 
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Orammatik  der  Dakota-Sprache,  Leip.,  1852, — Zur  Feier  des 
50  j&hrigen  Doctorjubilaums  des  Herm  Isaac  Jeitteles :  von 
Dr.  Wiln.  Rud.  Weitenweber,  Prag,  1850, — ^Aus  dem.  Leben 
und  Wirken  des  Herm  Dr.  Job.  Ph.  Helds — Eine  Festschrift, 
von  Dr.  Wilh.  Rud.  Weitenweber,  Prag,  1847, — ^Deutsche 
Maasse,  Mdnzen  und  Gewichte,  von  dem  Herm  Prof.  Dr. 
Gerling, — Rep.  on  the  Comet  of  1843,  by  Dr.  von  Bogus- 
lawski  of  Breslau,  Lond.,  1846, — Systematisches  Verzeichniss 
der  BQhmischen  Trilobiten,  mitgetheilt  von  Dr.  Wilh.  Rud. 
Weitenweber,  Prag,  1857, — ^Erforschung  der  wahren  Ursache 
des  krankhaften  Zustandes  der  Kartoffelpflanze,  von  M.  Protz, 
Leip.,  1853, — ^Verhandlungen  des  Vereines  zur  Befbrderung 
des  Gartenbaus  in  dem  K^nigl.  Preuss.  Staaten,  Jahrgang  IV ^ 
Lief.  2-3,  Berlin,  1857, — ^Literarische  Sympathien  oder  in- 
dustrielle  Buchmacherei,  von  Dr.  J.  G.  Flttgel ;  nebst  einem 
Vorwort  von  Prof.  Dr.  Gottf  Hermann,  Leip.,  1843, — ^Die 
englische  Sprache  in  Nordamerika, — Arch.  fUr  das  Studium 
der  neueren  Sprachen  und  Literaturen,  IV.  Band,  1848, — 
Die  englische  Philologie  in  Nordamerika, — Ein  Beitrag  zur 
Geschichte  unserer  Enie  von  L.  Gr.  von  Pfiel,  Berlin,  1853, — 
Ischel,  by  A.  E.  Mastalier,  M.D.,  Leip.,  1850,  j^om  I)r.  Felix 
FlUgd ;  Bench te  des  naturwissenschaftlichen  Vereins  des 
Harzes,  fUr  die  Jahre,  1840-1,  bis  1845-6,  Wemigerode,  1856- 
'57,  from  the  Society  ;  Gelehrte  Anzeigen  der  K.  bayerischen 
Akad.  der  Wissenschaften,  Mtlnchen,  1857,  Vol.  44, — Ueber 
die  Physik  der  Molecularkr&fle,  von  Prof.  Dr.  Zolly,  Mtln- 
chen, 1857, — ^Ueber  die  Grtlndungder  Wissenschaft  altdeuts- 
cher  Sprache  und  Literatur,  von  Dr.  Konrad  Hofmann, 
Mtlnchen,  1857, — ^Almanach  der  Kdnigl.  bayerischen  Akad. 
der  Wissenschaften  ftlr  das  Jahr  1855,  from  the  /Society; 
Verhandl.  der  Naturforschenden  Gcsellschaft  in  Basel,  Heft 
1 — 4,  1854-7,  from  the  Society;  Physicalisch-medicin- 
ische  Gcsellschaft  zu  Wtlrzburg — Sitzungs-Berichte  fUr  das 
Gesellschaftsjahr  1856-7, /rom  the  Society;  Entomologische 
Zeitung,  herausg.  von  dem  Entomologischen  Vereine  zu 
Stettin,  Jahrg.  aVHI.,  Stettin,  1857,  from  the  Society; 
Wtlrttembergische  Naturwissenschaftliche  Jahreshcfte,  XIV. 
Jahrg.  Heft  1,  Stuttgart,  1858,  Jrom  the  Society  ;  Berichte 
Uber  die  Leistungen  im  Gebiete  der  Herpetologie  wahrend 
des  Jahres  1854, — ^Bericht  Uber  die  Leistungen  in  der 
Naturgeschichte  der  Saugethiere  wahrend  der  Jahres  1855, 
ff'am  Ihr.  F.  H.  Troschel;  Rep.  on  Consumption  of  Cotton 
in  Europe,  by  John  Claiborne,  Esq.,  Sen.  Doc.  No.  35  of  the 
35th  Cong.,  Ist  Sesa.,  1858,  from  the  Hon.  T.  Polk^  U.  S. 
Sen. ;  Essay  on  the  Relation  of  Atomic  Heat  to  Crystaline 
Form,  by  J.  Aitken  Meigs,  M.D.,  Phila.,  1855,  from  the 
Author;  Rep.  on  a  Memorial  of  the  Alumni  of  Dart.  Coll., 
Boston,  1858, — ^Address  before  the  Alumni  of  Dart.  Coll., 
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by  Prof,  S.  G.  Brown,  Concord,  N.  11.,  1850,— Catitlogiis 
Coll.  Dartm,  1855,— Cot.  of  Dartm.  Coll.,  for  1857-8, /towi 
the  Coaege;  Catalogue  of  the  N.  Y.  State  Lib.,  8  Vols., 
1855-6, — Anaual  Rep.  of  Comptroller,  Jan.,  1858, — Meteor. 
ObaervatioDB,  1826-1850,  by  Franklin  B.  Hough,  &.M.,  M  J)., 
Albany,  1858,^om  the  New  York  State  Library. 

Dr.  C.  A.  Pope  presented  a  specimen  of  Bulpliuret  of  Cop- 
per, from  Mine  La  Hotte ;  two  tuulars  of  Maatochn  gigaiiteua, 
ttmncl  is  the  State  of  Wiseonsin  ;  and  &  specimen  of  com). 

Tluiuias  Kcnnanl,  M.D^  was  elected  an  iissocinte  memlier. 


July  12,  1858. 
The  President,  Dr.  B.  F,  Siidmabd,  in  the  chair. 

Fifteen  members  present. 

letters  were  read  from  D.  M.  Johneon,  Coshocton,  Ohio, 
July  8d,  1858;  fi-om  S.  Andrews,  Ann  Arbor,  Mich^  2  July, 
1858 ;  from  Dr.  N.  B.  Benedict,  N.  Orleans,  25  June,  1868, 
acknowledging  receipt  of  Trans.  No.  2;  also,  a  letter  from 
Joseph  M.  Kennedy,  Washington,  3  July,  1868,  offering  to 
disiioee  of  a  eolleetion  of  reptiles. 

The  following  books  were  received  :  Jour,  of  the  Fmnklin 
Institute,  Phila.,  for  Julj-,  1858, /rom  the  Institute;  Pro- 
dromus  Deseriptionis  Animalium  Evertebratornm,  finie  in  ex- 
peditione  ad  Oconniim  P.icilieiim  Sepicn,,  observavil  el 
desei-ipsit  W.  Stiriipsor.,  I'nrt  V.,  lsr-,S.y,-„/„  //,^  A>df,m-. 

The  mass  of  iron  ore  presented  by  Mr.  Harrison,  at  a  lat« 
meeting,  and  supposed  to  exhibit  the  structure  of  wood  and 
marks  of  an  ase,  was  referred  to  a  cmnmittoe  consisting  of 
Dra.  Hilgard  and  ProUt,  with  the  request  that  they  would 
examine  the  same  and  report  thereon  at  a  future  meeting. 

The  Meteoric  Stone  presented  at  former  meeting  by  Mr. 
Chouteau  was  referred  to  the  Committee  on  Chemistry  for 
examination  and  analysis. 

Hon.  James  B.  Col^  and  Messrs.  James  R.  Larkin,  lUchard 
Edwards,  C.  8.  Ponnell,  and  B.  G.  Farrar,  were  elected 
aasoeiate  members. 
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Jidy  26,  1868. 

The  President,  Dr.  B.  F.  Shumabd,  in  the  chair. 

Ten  members  present. 

A  letter  was  read  from  the  ''  Deutsche  Geol.  Gesellschaft," 
Berlin,  5  Nov^  1857,  acknowledging  the  receipt  of  No.  1,  VoL 
I.,  of  the  Trans,  of  the  Academy,  and  advismg  of  the  trans- 
mission of  publications  in  exchange ;  also,  a  letter  from  A.  P. 
Bandelier,  Highland,  Ills.,  16  July,  1858,  requesting  copies  of 
the  Transactions,  and  proposing  to  send  a  collection  of  ento- 
molo^cal  specimens  to  the  Academy ;  and  from  S.  Andrews, 
Ann  Arbor,  Mich.,  10  July,  1858,  enclosing  the  price  of 
Transactions  received. 

The  following  publications  were  received :  Descriptions  of 
two  new  species  of  North  American  Helicidae,  by  Thomas 
Bland,  New  York,  1858,  from  the  Author ;  New  Orleans 
Med.  and  Surg.  Jour.,  for  July,  1858,  VoL  XV.,  No.  4,  from 
the  Editors;  Bulletin  de  la  Soci6t6  Philomathique  de 
Bordeaux,  2d  S6r.,  No.  2,  4  Trim.,  1856,— Nos.  1,  2, 
3,  4,  1857,  from  the  Society;  Kosmos,  Zeitschrift  ftar 
angewandte  Naturwissenschaften,  No.  4,  April,  1858,  No.  5, 
Mfey,  1858,  Leipzig,  from  JSdward  JSuhler ;  Zeitschrifl  der 
Deutschen  Greologischen  Gesellschaft,  Berlin,  VIII.  Band, 
Heft  1-4,  IX.  Band,  Heft  1-2, 1856-7,  from  the  Society. 

Mr.  J.  C.  Reid  presented  a  specimen  of  Krematite,  from 
the  limestone  overlying  the  coal  in  the  Illinois  Blu£&,  nine 
miles  from  St.  Louis ;  Mr.  Cozzens,  a  specimen  of  Talc ;  Mr. 
DeBaun,  a  specimen  of  Arragonite ;  a  botanical  specimen 
from  India  was  received  from  the  Rev.  C.  H.  A.  Dall,  Cal- 
cutta. 

The  President  read  a  paper  entitled  "The  Geological 
Structure  of  the  'Jornada  del  Muerto,'  New  Mexico,  being 
an  abstract  of  a  portion  of  the  Geological  Report  of  the 
Expedition  under  Capt.  John  Pope,  U.  S.  Top.  Engs.,  for 
boring  Artesian  Wells  along  the  Ime  of  the  82d  parallel,  by 
G.  G.  Shumard,  M.D.,  Geologist  of  the  Expedition."  The 
paper  was  referred  to  a  committee,  consisting  of  Drs.  B.  F, 
Shumard  and  H.  A.  Prout. 

Dr.  T.  C.  Hilgard  presented  specimens  of  the  branches  and 
leaves  of  the  common  Cotton-wood  tree,  growing  in  the 
neighborhood  of  St.  Louis,  with  a  view  of  establishinff  the 
great  variability  of  foliage  within  a  single  tree  and  species. 

He  remarked  that,  in  the  germinal  plant,  the  leares  arc  ovate,  and 
hardly  acuminate,  besides  being  crcnatelj  serrate  in  ^1  ages.  The 
angles  of  branches  are  partly  very  prominent,  partly  imperceptible,  and 
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tbe  leaves  tbtj  fWim  utaie  to  ovatf-corJalG  acumiaate,  deltoid  acntni- 
nale,  ood  rhombic  ikcutninati^  ia  lite  young  leaves,  at  ihowii  in  the  spiiii- 
mens.  Accordinjf  to  Gray'a  doBcriptioni,  them  furmi  (occmrins  in  one 
and  the  ume  IndiTidual)  voald  not  only  compriac  Populus  munilifi-M, 
M.  (aj-nonyms,  Pup.  CiuiadciiBi«,  Miduiiix.  Pop.  licvigata.  WHld.), 
but  lilccvrisc  Pop.  anjtiUata,  Ail.,  and  perhaps  P.  balaamifcia,  L.  (lioUun 
Poplar)  nnd  its  variety,  candicaci  (Balm  of  Gilead)  with  round  brancbea, 
which  we  likcwiac  find  in  our  i^ummon  Cotton-wood  when  ftall  grown, 

A  ■imUiu'  relation  Bccma  to  obtain  between  the  asaumed  apeoici  of 
Cellia  ovcridentolia,  L..  and  C.  Miiaiiaipjueniia.  Bote.,  the  latter  beiiiK  ttip- 
poaed  by  Gray  to  run  into  llie  former.  These  two  forms,  apparently 
corrcspintdiDg  Id  the  dmrription  of  (ollnge  of  either  spetiea — roa^cli,  lanceo- 
late, lernilc,  and  gmoolh,  entire,  acuminate — I  hove  collected  from  the 
lame  individual  treeH,  one  at  East  St  Louis,  the  other  at  MilledpcviUe,  Ga. 
The  two  Rocky  Mountain  Bpeciea  figured  by  Nutt»tl  aeem  to  be  mors 
Tarietiea  likewiae,  perhana  the  more  marked  hecaiuc  uparated  from  the 
Feat  of  the  atock  by  woodleaa  prairies,  ao  oa  not  permit  the  local  vortetMa 
lo  be  lTer!lr4  by  fertile  commiiturc. 

Under  an^  marked  peculiarity  of  outward  mnditiona,  peculiar  varletiea 
will  form :  if  not  levelled  by  intercourse  they  will  inveterate  and  have 
the  appearance  and  bearing  of  a  speciea.  Should  the  time  of  ftorithm  of 
one  variety  deprive  it  of  tlic  poasibility  of  commiitun.'  with  another  one, 
we  ihould  have  an  actual  difference  of  spccica  to  all  empiric  efltcta  and 
pnrposea.  The  actual  mode  of  framing  tlie  apeciea  ia,  tliat  it  ia  made  to 
oompriae  alt  individuals  among  which  no  typical  diSh'cnce  can  he  eclab- 
liahed  ;  ao  far  as  all  eharoclcra  are  insciuibly  mediated,  ao  far  no  dificr- 
encc  of  epeciea  con  he  cstahliahed.  Wherever  (brtile  inlercourae  continuea 
between  different  forms,  wc  know  by  experience  that  all  characters  are 
graduBtly  mediated.  Hence,  between  individuals  fertilely  commingling 
mla  posterity,  no  difTcrcnce  of  species  con  be  establiahed.  It  is  thus 
that  ipecitt  stands  in  its  actual  UDiversal  sense  of  kind, — the  iind  beinE  a 
tmti  of  Uungs,  or  thingrs  equal  under  the  assumed  point  of  view.  The 
point  of  view  in  organic  systtms  ia  inherent  type,  which  compriaca  all 
typcB  between  which  no  definite  distinction  can  be  held,  auch  as  among 
congeners  or  derivations  of  the  aame  stock. 

How  for  niembirs  of  the  same  species,  nay,  descendants  of  the  same 
progenitors,  may  swerve  in  the  Snal  development  of  variety, — how  deeply 
(Qch  characters  may  inveterate,  and  whether  it  may  not  extend  to  mti- 
toal  inffertitity, — are  questions  yet  to  be  examined.  In  the  latter  caae, 
dllfbrent  apeciea  from  the  same  ancestral  atock  may  he  anticipated. 

The  process  of  printing  by  natural  aelf-impresslons  described  in  tlia 
pnblication  entitled  "  Kosmos,"  and  ahown  in  this  specimen  of  Quercua 
(mfuncHZiifa  or  teuUr/fora),  is  no  doubt  destined  to  prove  very  useful  in 
the  investigation  of  aimilar  queationa.  These  specimens  of  cotton-wood 
leaves  might  at  once  lie  preserved  fbr  all  time  in  all  their  peculiarity  and 
variety  of  form. 

The  European  Oak  here  represented  exists  under  two  forms  conaldered 
■peciflc,  with  pedunculate  and  with  aeasile  fl-uit.  Whether  in  Europe  tbe 
tranaltiona  exist,  I  am  unable  with  certain^  to  aay ;  hut  I  recollect  to 
have  been  at  a  loaa  to  decide  for  one  or  the  ouier,  in  aome  cases,  but  have 
not  preserved  those  doubtfSil  specimens,  probably  the  intermediate  link* 
of  perhaps  two  varietiea  of  one  original  stock  met  on  the  same  ground ; 
and  which  are  now  in  process  of  an  interchange  rendered  difficult  by  the 
scarcity  of  oak  In  centrHl  Europe,  and  the  artLScial  rearing  of  its  foreals 
from  selected  seeds. 

Of  American  forms,  our  Quercus  alba  resembles  most  this  European 
species,  as  seen  in  these  specimens.  It  would  be  interesting  to  trace  all  the 
forms  of  Europe  to  the  neareat  allied  onei  of  Aaia,  of  our  Western  coast 
and  our  Eastern  woody  region,  aa  I  do  not  think  it  improbable  that  thus 
an  insensible  connection  by  aome  primeval  atock,  perhaps  fossil,  of  a  pri- 
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Dr.  Pope  presented  two  specimens  of  Trilobite  from  the 
Niagara  group,  near  the  mouth  of  the  Illinois  River,  at  Graf- 
ton quarry ;  a  molar  tooth  of  Mastodon  giganteus^  and  an 
Indian  relic,  being  a  small  figure  of  the  human  head  carved 
in  stone,  found  near  St.  Mary's  Landing,  in  St.  Genevieve 
county.  Mo.,  by  Mr.  Bernard  Irratte. 

Mr.  Joseph  Charless  presented  a  Shark's  tooth  and  a  cham- 
bered shell  allied  to  MegaMphonia  ziczac^  and  other  fossils, 
from  the  Eocene  Tertiary,  m  the  vicinity  of  the  Zeuglodon 
bed  near  the  town  of  Choctaw  in  Clarke  county,  Alabama. 

Dr.  £ngelmann  stated,  that  while  on  his  recent  visit  in  Eu- 
rope, he  had  distributed  the  copies  of  the  Transactions  of  the 
Academy  sent  to  his  address  to  scientific  societies.  He  had 
received  assurances  from  several  societies  and  gentlemen,  that 
they  would  send  their  publications  in  exchange  for  those  of 
the  Academy.  He  observed  that  he  had  met  with  good  suc- 
cess in  procuring  the  execution  of  engravings  for  his  forth- 
coming report  on  the  CactaceaB  of  the  United  States  and 
Mexican  boundary,  shortly  to  be  published  by  Congress.  He 
had  enjoyed  opportunities  of  examining  many  living  species 
of  Cacti,  in  different  European  collections,  and  a  few  species 
naturalized  in  Italy.  He  had  derived  especial  pleasure  in 
studying  the  unique  collection  of  Prince  Salm  Dyck,  at  his 
chateau  of  Dyck,  near  Cologne.  He  had  also  made  it  an  es- 
pecial object  to  examine  and  compare  the  rich  botanical  col- 
lections in  the  capitals  of  Europe  in  regard  to  the  numerous 
species  of  the  intricate  genera  of  Cuscuta  and  Euphorbia.  He 
mrthermore  stated  that  he  had  the  pleasure  of  acquiring  for 
our  public  spirited  fellow-citizen,  H.  Shaw,  the  extensive  her- 
barium of  the  late  Prof.  Bemhardi  of  Erfurt,  Germany,  which 
is  said  to  contain  40,000  numbers.  This  collection,  together 
with  many  valuable  works,  the  commencement  of  a  Botani- 
cal Library,  also  bought  by  him  for  the  "  Missouri  Botanic 
Garden,"  is  now  on  its  way  to  this  city. 

Mr.  Charless  remarked  that  he  had  seen  a  large  Cactus,  in 
full  bloom,  growing  on  the  stump  of  an  old  oak  near  the 
sea  coast,  in  the  State  of  Mississippi. 

It  was  voted  to  subscribe  for  the  Atlas  of  Human  Hel- 
minths, shortly  to  be  published  by  Dr.  D.  F.  Weinland. 

G.  S.  Walker,  M.D.,  was  elected  an  associate  member. 


September  20,  1858. 
Dr.  Geo.  EKGELMAim  in  the  chair. 
Fourteen  members  present. 
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AugiusC  23,  1868. 
The  President,  Dr.  B.  F.  Siicuabd,  in  the  chair. 

Twelve  members  present. 

The  follow'mg  publications  were  laid  upon  the  tubk :  Some 
Experiments  on  Sonorous  Flames,  by  Prof.  Wm.  B.  Rogers, 
New  Haven,  1858,  from  the  Author;  Illinois  Geol.  Survey, 
Rep.  on  Illinois  Coold,  with  descriptions  and  analyses,  by  J. 
G.  Norwood,  MJ).,  State  Geologist,  Chicago,  1858,  Ji-om 
Edteard  Solden  ;  Jour,  of  the  Bath  and  West  of  England 
Soc.  of  Agriculture,  Arts,  Manuf,  &  ComT  vol.  V.  New  Ser^ 
Lond.,  1857,  f^om  the  Society  ;  Notes  pour  servir  &  une  De- 
scription Geologique  des  Montages  Rocheuses,  par  Jules 
Marcon,Prof,  ^I'Ecole  Poly  technique  fSd^rale,  Genfive,  1868, 
from  the  Author. 

A  letter  was  rend  from  the  Ron.  F.  P.  Blair,  jr.,  V.  States 
House  of  Reps.,  requesting  copies  of  the  Transactions,  which 
were  ordered  to  be  sent. 

Dr.  B.  P.  Shumard  deposited  in  the  Museum  300  species  of 
Tertiarj-  fossils,  from  Austria ;  Trilobites  from  the  Lower  Si- 
lurian of  Bohemia;  and  fossils  from  the  Trias  of  the  Alps. 

Dr.  A.  C.  Koch  deposited  several  specimens  of  fossil  bones 
collected  by  him. 

Dr.  Sander  presented,  in  the  name  of  Mr.  De  Clausel,  a 
living  specimen  of  SireJi  lacerttna,  caught  in  the  American 
Bottom  after  the  flood  of  1858. 
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September  Gth,  1858. 
The  President,  Dr.  B.  F.  Shuhabd,  in  the  ch^r. 

Thirteen  members  present, 

A  letter  was  read  from  M.  Alfred  Malherbe,  Metz,  5th  Au- 
gDst,  1858,  with  prospectus  of  his  proposed  "Monographie 
des  Picid^B,"  and  requesting  subscriptions  in  aid  of  the  work. 
The  matter  was  referred  to  the  Committee  on  Library. 

Publications  received  were  laid  upon  the  table,  as  follows: 
Human  Cestoides,  an  Essay  on  the  Tapeworms  of  Man,  by 
D.  F.  Weinland,  Ph.  D.,  Camb.,  1858.  ^rom  the  Author;  Pros- 
pectus of  the  Mathemat.  Monthly,  by  J.  D.  Runkle,  Camb., 
1858;  New  Orleans  Med.  &  Sur.  Jour.  July,  1858,  JYom 
the  Editors  ;  Jour,  of  the  Franklin  Inst,  for  June  and  July, 
\%h%.,from  the  Institute. 
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Dr.  Pope  presented  two  specimens  of  Trilobite  from  the 
Niagara  group,  near  the  mouth  of  the  Illinois  River,  at  Graf- 
ton quarry ;  a  molar  tooth  of  Mastodon  giganteus^  and  an 
Indian  relic,  being  a  small  figure  of  the  human  head  carved 
in  stone,  found  near  St.  Mary's  Landing,  in  St.  Crenevieve 
county,  Mo.,  by  Mr.  Bernard  Irratte. 

Mr.  Joseph  Charless  presented  a  Shark's  tooth  and  a  cham- 
bered shell  allied  to  Megasiphonia  ziczac^  and  other  fossils, 
from  the  Eocene  Tertiary,  m  the  vicinity  of  the  Zeuglodon 
bed  near  the  town  of  Choctaw  in  Clarke  county,  Alabama. 

Dr.  Engelmann  stated,  that  while  on  his  recent  visit  in  Eu- 
rope, he  had  distributed  the  copies  of  the  Transactions  of  the 
Academy  sent  to  his  address  to  scientific  societies.  He  had 
received  assurances  from  several  societies  and  gentlemen,  that 
they  would  send  their  publications  in  exchange  for  those  of 
the  Academy.  He  observed  that  he  had  met  with  good  suc- 
cess in  procuring  the  execution  of  engravings  for  nis  forth- 
coming report  on  the  CactaceaB  of  the  United  States  and 
Mexican  boundary,  shortly  to  be  published  by  Congress.  He 
had  enjoyed  opportunities  of  examining  many  living  species 
of  Cacti,  m  different  European  collections,  and  a  few  species 
naturalized  in  Italy.  He  had  derived  especial  pleasure  in 
studying  the  unique  collection  of  Prince  Salm  Dyck,  at  his 
chateau  of  Dyck,  near  Cologne.  He  had  also  made  it  an  es- 
pecial object  to  examine  and  compare  the  rich  botanical  col- 
lections in  the  capitals  of  Europe  in  regard  to  the  nmnerous 
species  of  the  intricate  genera  of  Cuscuta  and  Euphorbia.  He 
frirthermore  stated  that  he  had  the  pleasure  of  acquiring  for 
our  public  spirited  fellow-citizen,  H.  Shaw,  the  extensive  her- 
barium of  the  late  Prof.  Bemhardi  of  Erfurt,  Germany,  which 
is  said  to  contain  40,000  numbers.  This  collection,  together 
with  many  valuable  works,  the  commencement  of  a  Botani- 
cal Library,  also  bought  by  him  for  the  "  Missouri  Botanic 
Garden,"  is  now  on  its  way  to  this  city. 

Mr.  Charless  remarked  that  he  had  seen  a  large  Cactus,  in 
full  bloom,  growing  on  the  stump  of  an  old  oak  near  the 
sea  coast,  in  the  State  of  Mississippi. 

It  was  voted  to  subscribe  for  the  Atlas  of  Human  Hel- 
minths, shortly  to  be  published  by  Dr.  D.  F.  Weinland. 

G.  S.  Walker,  M.D.,  was  elected  an  associate  member. 


September  20,  1858. 
Dr.  Geo.  Ekgelhann  in  the  chair. 
Fourteen  members  present. 
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A  letter  was  read  from  Thomas  Dai-idaon,  EsqT  Sec.  G.  S. 
of  Lonilon,  acknowledging  hia  election  as  a  coiTe8])ondenl. 

The  following  publications  were  received :  Jour,  of  the 
Fmiiklin  Inat.  for  September,  1858,  JVom  the  Society;  Proo. 
of  the  Bob.  Soe.  of  Nat.  Hist^  August,  1858,^»>wi  tne  Socie- 
ty; New  Orleans  Me<l.  &  Sur.  Jour,  for  Sept.  1858,^(W»  (As 
Editore;  Proc.  of  the  Essex  Institute,  vol.  IL  Part  I^  1856- 
7,_fl-om  the  Society;  Bulletin  de  la  Soci^tfi  Imp.  Zoologique 
d'Aoclimation,  Tom.  V.,  No.  8,  Aout,  1858,  Paris,  J¥om  the 
Society;  Prodromus  Dcscriptionis  Aninialiutn  Evertebrato- 
nim,  4ct  obaervavit  et  deacripsit  W.  Slimpson,  Part  VI., 
from  the  Author. 

Mr.  Taylor  Blow  proposed  to  donate  to  the  Academy  a 
specimen  of  Lead  ore,  1300  lbs.  in  weight  in  one  mass,  tiom 
the  mines  of  South-western  Missouri,  provided  the  expenses 
of  freight  were  defrayed. 

The  thanks  of  the  Academy  were  returned  to  Mr.  Blow 
for  his  generous  ofier,  but  tlie  proposition  was  declined. 

Dr.  Stevens  exhibited  specimens  of  brown  paper  made  of 
corn-stalks,  broken,  gronnd,  and  manufactured  in  the  ordina- 
ry way.    It  compared  well  with  the  best  quality  of  brown 


br,  Engelmann  deposited  in  the  Library  the  Annals  of  the 
Lyceum  of  Nat.  Hist,  of  New  York,  vols.  I. — ^IV. 

Dr.  E.  also  exhibited  specimens  of  the  fruit  of  the  Osage 
Orange  {Madura  mtrantiaca),  a  native  of  the  South  of  Mis- 
souri, Arkansas,  and  Texas,  and  now  extensively  cultivated 
here  for  hedges. 

He  exhibited  several  of  the  plates  finely  engraved  on  steel 
for  his  work  on  the  Cactaccie  of  the  United  States  and  Mex- 
ican boundary. 

A  committee  was  appointed,  consisting  of  Dr.  Engelmann 
and  Mr.  Holmes,  to  devise  a  suitable  plan  for  labeling  the 
specimens  collected  in  the  Museum,  and  to  procure  the  ne- 
cessary labels. 

The  Kev.  S.  B.  McPheeters  was  eleoted  an  associate  meni- 
ber. 


October  4,  1858. 

Vice-President  Dr.  H.  A.  Peout,  in  the  chair. 

Five  members  present. 

Letters  were  read  from  the  Librarian  of  the  British  Muse- 
um, London,  5th  Jan.  1858,  and  from  the  Literary  and  Phil. 
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Soc.  of  Manchester,  Eng.,  acknowledging  the  receipt  of  No. 
I.,  VoL  I.,  of  the  Transactions  of  the  Academy. 

A  letter  was  read  from  C.  Witter  proposing  to  sell  to  the 
Academy  Goldfuss'  "  Petrefacten,"  with  Plates ;  Gceppert's 
"  Fossile  Coniferen,"  and  other  works,  at  prices  named.  The 
matter  was  referred  to  the  Library  Committee. 

The  following  works  were  received :  Rep.  of  Explor.  & 
Survs.  of  Pacific  R  R.  Routes,  Vol.  VIII.,  Wash.,  4to,  1858, 
containing  Prof.  S.  F.  Baird's  Report  on  the  N.  American 
Mammals,— ;/r<w*  the  Hon.  F.  P.  Blair ^  jr. ^  U.  S.  House  of 
H^s.;  Proc.  of  the  Amer.  Phil.  Soc.  Philad.,  Vol.  VI.,  No. 
69,  Phil.,  1 858, /rom  the  Society. 

An  interesting  collection  of  Hindu  clay  images  were  re- 
ceived from  the  Kev.  C.  H.  A.  Dall,  of  Calcutta,  and  deposi- 
ted in  the  Museum. 


October  18,  1858. 
Dr.  Gso.  Engelmann  in  the  chair. 

Ten  members  present. 

The  following  publications  were  received :  On  the  Forma- 
tion of  Rotating  Rings  by  Air  and  Liquids,  under  certain 
conditions  of  discharge,  by  Prof.  Wm.  B.  Rogers,  New  Ha- 
ven, 1858, /rom  the  Author;  Jour,  of  the  Franklin  Inst.,  No. 
4,  Oct.,  1858, /rowi  the  ^Society;  Proc.  of  the  Acad,  of  Nat. 
Sciences,  Philad.,  May — Sept.,  1858,yrom  the  ^Society. 

Dr.  Engelmann,  from  the  committee  on  the  subject  of  la- 
bels, made  the  following  report : 

Your  committee  would  beg  leave  to  report  that  they  hare,  after  mature 
deliberation,  come  to  the  conclusion,  to  recommend  to  the  Academy  two 
kinds  of  labels,  yiz. :  a  small  label,  ^  inch  square,  or,  for  very  small  speci- 
mens, i  inch  square,  which  is  to  be  glued  to  the  specimen  ;  and  a  large 
label,  2h  inches  long  and  1^  inches  broad,  which  may  be  attached  to  the 
specimen,  or  laid  under  it,  according  to  its  size  and  shape.  The  smaller 
labels  are  to  be  inscribed  with  a  capital  letter,  (A,  B,  C,  D,  &c.,)  repre- 
senting the  different  departments  of  Mammals,  Birds,  RcptUes,  &c. ;  and 
with  a  number  for  each  letter  from  1  onwards,  following  the  date  of  ac- 
quisition by  the  Academy. 

The  larger  labels  are  to  be  inscribed  with  corresponding  letters  and  num- 
bers, and  with  the  name  of  the  specimen,  the  locality  where  found,  the  date 
when  obtained,  and  the  name  of  the  donor.  The  small  labels  are  to  be 
of  different  colors,  yiz. :  white  for  the  American  specimens ;  blue  for  the 
European ;  yellow  for  the  Asiatic ;  red  for  the  African,  and  green  for  Oce- 
anica.  The  white  American  label  may  be  pure  white  for  North  America, 
and  white  with  a  black  border  for  South  America ;  and  white  with  some 
other  distinction  for  Missouri  and  Illinois. 
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On  motion,  the  plan  ropoitecl  was  ndopted. 

Mr.  Holmes  pivBentcil  in  the  name  of  Mr.  Geo.  De  Baun, 
Jr.,  a  specimen  of  Crystaline  Limestone,  highly  polished  and 
rpsembling  alnbiistcr,  from  a  quarry  in  Franklin  Cuimty,  Mo., 
abont  2i  miles  from  the  Sonth-west  Branch  of  the  Pacifio 
Railroad,  where  it  is  found  in  beds  three  feet  in  thickness.  It 
appears  to  be  well  adapted  for  omameiilal  work,  and  eun  be 
ODtained  in  large  masses. 


Vice  President,  Dr.  II.  A.  Phout,  in  the  chair. 
Six  members  present. 

A  letter  was  read  from  E.  Billings,  Esq.,  F.G.S.,  Montreal, 
15  Oct^  1858,  acknowledging  his  election  as  a  correspon- 
dent :  also,  a  letter  from  the  Canadian  Institute,  acknowledg- 
ing receipt  of  the  Transactions. 

The  following  works  were  received:  Rep.  of  Esplor.  & 
Surv.  of  PadfieR.R.  Routes,  Vol.  VIIL,  VTash.,  4to.,  1857, 
from  the  Son.  Trusten  Poll:,-  Pat.  Office  Rep.  for  1856, 
Vol.  III.,  Mechanics,  Wash^  1857,  rt^om  the  Sim.  F.  P. 
Slair,  Jr.;  Geol.  Sur.  of  Canada — ^Figs.  and  Descriptions 
of  Canadian  Organic  Kerne.,  Dec.  III^  Montreal,  1858,  J^om 
the  Geol.  Survey ;  Ciinadian  Fossils — Description  of  some 
new  genera  and  species  frtun  tlic  Siliirijiii  uiiil  Devonian 
Formations  of  Canada,  by  E.  Billings,  Montreal,  1857,  JVom 
the  Author;  Rep.  on  Chem.  Analysis  of  White  Sulphur 
Water  of  ttie  Artesian  Well  of  Lafayette,  Ind^  by  Chas. 
M.  Wetherill,  Ph.  D.,  M.D.,  Lafayette,  1858,  pom  the 
Author ;  Rep.  of  Superin.  of  Education  for  Lower  Canada 
for  1856,  Toronto,  1857,  from  Capt.  L.  A.  Siiffuet-X^our. 


2fov.  15,  1858. 
Dr.  A.  C.  EocH  in  the  chur. 
Five  members  present. 

The  followings  works  were  received ;  Jour.  Franklin  InstT 
Ko.  5,  Nov.,  1858,  fi-om  the  Society  ;  New  Orleans  Med.  & 
Surg.  Jour.,  Nov,  1858,  from  the  EditorB. 
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Dr.  T.  C.  Hilgard  presented  several  specimens  of  plants 
from  the  neighborhood  of  St.  Louis,  and  a  collection  of 
Lichens  and  AlgsB,  in  25  folio  volumes. 


JNhv.  29,  1858. 
Vice  President,  Dr.  A.  Wislizbntjs,  in  the  chair. 

Twelve  members  present. 

Letters  were  read  from  Dr.  Wilh.  Rud.  Weitenweber,  Sec. 
of  the  "  Naturhistorische  Verein  Lotos  in  Prag,"  3  July, 
1858,  transmitting  publications ;  from  the  "  Naturforschende 
Gesellschafl  in  Freiburg,"  15  Oct^  1858,  transmitting  publica- 
tions ;  and  from  Capt.  L.  A.  Huguet-Latour,  Montreal,  20  Nov., 
1858,  acknowledging  receipt  of  No.  2  of  the  Transactions. 

The  following  works  were  received :  Lotos-Zeitschrift  ftr 
Naturwissenschaften,  Jahrgang  VII.,  1857,  from  the  jSo- 
ciety  ;  Denkschrifl  tlber  die  Gebrtlder  Joh.  Swat,  und  Carl 
Bor.  Presl, — ^von  Dr.  W.  Rud.  Weitenweber,  Prag,  1854, — 
Verzeichniss  der  K.  Bom.  Gesellschafl  der  Wissenschaflen  in 
Prag,  1855,  from  Dr,  Weitenweber;  Canadian  Jour,  of  In- 
dustry, Sci.&  Art.,  No.  XVII.,  N.  Ser.,  Sept.,  1858,  Toronto, 
from  the  Canadian  InstittUe;  Proc.  of  the  Acad.  Nat.  Sci- 
ences, Phila.,  Sept.,  1858,  J¥om  the  Academy  ;  Proc.  of  the 
Bos.  Soc.  of  Nat.  Hist.,  Vol,  VI.,  Oct.,  1858,  from  the 
Society. 

Dr.  C.  A.  Pope  presented,  from  the  Rev.  Mr.  Higginbo- 
tham  of  Halifax,  a  walrus  tooth,  shark's  tooth,  horse-shoe 
crab,  lobster,  lower  jaw  of  phocaena,  star-fishes,  Ac,  from  No- 
va Scotia. 

Dr.  Pope  read  a  letter  from  the  Rev.  Dr.  S.  T.  McMasters, 
of  PalmjTO,  Mo.,  accompanying  a  coin  found  near  Alton,  HI. 

St.  Paul's  College,  ) 

Pahnyra,  Mo.,  Oct.  22,  1868.      J 

My  Dear  Sir : — Having  never  been  able  to  attend  the  meetings  of  the 
Academy  of  Science,  I  beg  leave  to  present  to  it,  through  your  ^ndness, 
the  accompanying  coin,  with  the  translation  of  its  inscriptions.  It  may 
never  be  of  much  value ;  but  it  is  better  in  the  keeping  of  a  public  insu- 
tution  than  in  private  haiids. 

The  coin  was  dug  up  in  Alton,  some  five  or  six  years  ago,  in  digging  a 
cellar.  It  was  some  five  feet  under  ground,  in  hard  drift  clay,  which 
would  lead  the  superficial  to  think  that  it  had  been  brought  there  in  the 
drift.  How  it  came  there,  or  by  whom  brought,  may  bi  a  question ; — 
probably  \sj  some  of  the  early  French  pioneers.  Although  die  general 
formation  in  which  it  was  found  is  drift,  it  must  have  had  some  modem 
disturbance,  either  by  digging  or  washing ; — or  perhaps  both.  It  was  on 
high  ground,  some  half  mile  from  the  city.    The  skeletons  of  hean, 
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volvM,  Ao.,  haye  been  oonuiKmlj  found  in  limilftr  titattaoii*,  doiiMiMs 
eorered  by  iome  local  flood,  peraaps  even  hf  one  tingle  nin.  Or,  Mme 
pioneer  Jeinit  mar  hare  bimed  it,  pnrelj  aa'  a  xeoord  of  early  timet; 
mndi  aa  we  depoait  ochm,  Ac^  in  the  oonMi^tonea  of  obnrohea  add  oAer 
pobUo  boil^Unga. 

Wbile  in  Waahington,  last  rammer,  I  ahowed  it  to  Mfi,  Bowman,  of 
tte ICni^neer'i  Department;  whereupon  he,  at  once,  called  in  Mr.  'Bnitt', 
who  waa  greally  giren  to  the  work  of  deciphering  daik  remda  in  ttw 
erientai  langnagea.  Hit  tranalation  I  tend  with  ua  coin,  to  be  kapl»  ot 
dkppaed  at,  hj  the  j^OBdemj, 

YouB  tni)y, 

8.T.  MolLLSTSBa. 

IkacripHcn :  —  A  modem  copper  coin  of  the  Eng.  E.  India  Comptoj. 
Ob :  Fenian  Arabic  characters :  **  BIb  wko  u  ik$  tkadm  ^  Dimne  jSwet,** 
4c  Bar:  Two  npper  lines  in  Bengaleaecharacter»,AaanDeae]aDgnige; 
middle  line,  rode  Arabic  (spoken  hy  the  Mahomedana  of  Aaaam).  Thejr. 
iigniiy  tiie  same  thing,  i.  e.,  that  the  coin  is  of  the  cnrrent  raln^  of  two 
pieees,  in  all  iho  £.  India  dependencies  of  Great  Britain. 

J.  GouDiBonovoB  Bsvwr. 

WaalUfigton,  My  10,  1868. 

N.  B.  llie  Burmese  conquered  Assam,  and  treated  flie  people  with 
great  sereri^  until  conquered  themselTes  hj  the  English,  in  1824,  and 
obliged  bj  the  peace  of  1826  to  leave  the  country,  fbrerer  after,  under  the 
protection  of  the  English  East  India  Company.  J.  O.  B. 

A  series  of  botanical  specimens  were  presented  by  Dr.  Mc- 
Pheeters. 


December  13,  1858. 
Dr.  Geo.  Engelmaitn  in  the  chair. 

Fifteen  members  present. 

Letters  were  read  from  the  Roy.  Soc.  of  Sciences,  TJpsal, 
8th  Jan.,  1858;  the  "Kdn.  Sfichsische  Gesellschaft  der  Wis- 
senschaften,''  Leipzig,  6th  Jan.,  1858 ;  the  Bath  and  West  of 
England  Soc,  Bath,  Dec,  1857  ;  Royal  Soc.  of  London,  13th 
March,  1858 ;  Linnean  Soc  Lond.,  8th  Jan.,  1858 ;  the  "Soci6t6 
Qeographique  Imp.  de  Russie,'*  St.  Petersburg,  18th  Decem- 
ber, 1857;  Roy.  Geog.  Soc  London,  80th  Dec,  1857;  the 
"Naturforschende  Verein  zu  Riga,"  31st  Jan.,  1858 ;  the  «Na- 
turhistorischer  Verein  der  Preuss.  Rhein.  nnd  Westphalens," 
Bonn,  11th  Jan.,  1858 ; — severally  acknowledging  the  receipt 
of  No.  1  of  the  Transactions. 

The  following  works  were  received :  Review  of  Marcou's 
Geol.  of  N.  Amer.,  by  James  D.  Dana,  1858, /V«wi  the  Author; 
Abhandl.  der  Senckcnbergischen  Naturforschenden  Gesell- 
schaft, I.  Band.  2  Lief.,  1855,  and  11.  Band.  1  Lief.  1856, 
Frankfurt  a.  M.,/V{)m  the  Society. 
16 
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Mr.  Conrad  Witter  presented  four  boxes  of  prepared  imi- 
tations of  varioas  poisonous  and  edible  musbroons. 

Dr.  Engelmann  exhibited  examples  of  impressions  of  bo- 
tanical specimens,  taken  by  the  process  invented  and  now  in 
use  in  Vienna,  called  ^Natur  sMatdrucJc!^  A  minutely  accu- 
rate impression  of  the  dried  specimen  on  a  sheet  of  very 
soft  lead  is  obtained  bypassing  both  between  steel  cylinders ; 
copperplates,  fit  for  printing,  are  then  obtained  in  the  usual 
way  by  electrotyping.  He  considered  it  admirably  adapted 
for  the  purpose  of  exhibiting  the  accurate  form  and  the  more 
delicate  venation  of  leaves,  though  the  stems  and  thicker 
parts  of  plants  could  not  be  copied  in  this  manner. 

Dr.  Hil^ard  continued  his  remarks  on  the  relation  6f  the 
parts  of  the  skull  to  the  vertebrae,  illustrating  the  subject 
from  the  skulls  of  fishes,  and  especially  the  Buffalo-fish  (  Co- 
t08tomti8)y  which  he  considered  as  well  adapted  to  exhibit 
the  parts  in  question. 

Mr.  J.  H.  Gardner  was  elected  an  associate  member. 


December  27,  1858. 

Vice-President  Dr.  A.  Wislizenus  in  the  chair. 

Ten  members  present. 

Letters  were  read  from  the  **  Qesellschaft  filr  Befbrderung 
der  Naturwissenschaften  zu  Freiburg  i.  B.,"  25th  Jan.,  1858 ; 
the  "  Overysselsche  Vereeniging  tot  Ontwikkeling  van  Prov. 
Welvaart,"  Zwolle,  13th  March,  1858,— the  "Verein  ftlr  Vater- 
l&ndische  Naturkunde  in  Wtlrttemberg,'*  Stuttgard,  31st  May, 
1858,— Royal  Soc.  of  Sciences,  Gottineen,  27th  Mav,  1858,— 
the  "  Oberhessische  Gresellschaft  ftlr  JN  atur-und-Heilkunde," 
Giessen,  April  6th,  1858, — the  "  Naturforschende  Gesellschaft 
in  Danzig,'^8th  April,  1858,— the  "  Biblioth^que  de  L'Univer- 
sit6  de  Gand,"  20th  May,  1858, — severally  acknowledging  the 
receipt  of  No.  1  of  Vol.  I.  of  the  Transactions,  and  trans- 
mitting publications  in  exchange. 

The  following  publications  were  received :  Zeitschrift  (tXr 
die  Gesammten  Naturwissenschaften  von  dem  Nat.  Verein  fUr 
Sachsen  u.  Thttringen  in  Halle,  Jahrg.  1856  &  1857,— yh>m 
the  Society;  Berichte  Hber  die  Verhandl.  der  Gesellschaft  f&r 
Befbrderung  der  Naturwissensohaften  zu  Freibui^  i.  B.,  Heft 
L— IV.  (25— 29)  1855-1858, /Vom  the  Society;  Redoevering 
over  Het  Voorlbrengend  Vermogen  der  Prov.  Overijssel,  door 
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Mr.  J.  A.  Van  Roijen,  Zwolle,  1842, — ^Voorlezing,bevattende 
eenige  beschenwincen  Betrekkelijk  den  Physieken  Toestand 
de  Lage  Bodems,  door  B.  P.  G.  van  Diggelcn,  Zwolle,  1843, 
— ^Verhand.  over  do  Vetbetering  van  bet  Zwolscbe  Diep, 
door  B.  P.  G.  van  Diggelen,  Zwolle, — ^De  Aardkunde  van 
Twentbe,  eene  voorlezing  door  Dr.  W.  C.  H.  Staring,  Sal- 
land,  en  bet  Land  van  Vc3lenbove,  door  Dr.  W.  C.  H.  Star- 
ing,— Overzigt  der  Landbouw-Scbeikunde  door  Nederlanders, 
Zwolle,  1846, — Verhand.  over  den  Overijsselscben  Vee-Sta- 
pel,  door  J.  Jcnnes,  Zwolle,  1849, — Onze  Banken  van  Leen- 
ing  door  Mr.  J.  Kalff,  Zwolle,  1849, — Catalogus  van  bet  Mu- 
seum, 1852, — Ontwerpen  voor  eene  Vaste  Brug  over  den 
Ijssel,  1856, — Catalogus  van  de  Bcekerij  der  Overijs.  Vereen. 
tot  Ontwikkeling  van  Pro  v.  Welvaart  te  Zwolle,  1857, — ^Al- 
gemeen  Jaarlijkscb  Verslag  van  der  Directie  der  Overijs.  Ve- 
reen. tot  Ontwikk.  van  Prov.  Welvaart,  1854-6-7,  3  Vols, — 
fr(mh  the  Society;  Memoires  de  L'Acad^mie  Imp.  des  Scien- 
ces, Arts  et  Belles-Lettres  de  Caen,  1858,  j^om  the  Society; 
WUrttembergische  Naturwiss.  Jabresbefte,  XIV.  Jabrg.  2  <fc 
3  beft,  Stuttgart,  1858, /rom  the  Society;  Nacbricbten  von  der 
Georg- Augusts  Univ.  und  der  KSnigl.  Gesellscbaft  der  Wissen. 
zu  Gottingen,  \%bl^from  the  Society;  Bericbte  der  Oberbes- 
sicben  Gesellscbaft  fUr  Natur-und  Heilkonde,  V. — ^VII.  (2 
Hefte),  1855-7,  Giessen, — tlber  die  Naturwissenscbaften  von 
Dr.  Philipp  Pboebus,  Nordb.,  1849,  from  the  Society;  Re- 
chercbes  sur  1  'Anatomie,  la  Pbysiologie  et  I'Embrj^og^nie 
des  Bryozoaires,  par  P.  J.  Van  Beneden,  Brux.,  4to,  1840, — 
Kcclierches  sur  Ics  Bryozoaires  fluviat.  de  Belgiquc,  par  P.  J. 
Van  Beneden,  Brux.,  4to,  1857, — Recherehes  sur  L'Embryo- 
gonie  des  Tubulaires,  par  P.  J.  Van  Beneden, /rom  the  Au- 
thor;  Neuste  Schritlten  der  Naturfors.  Gesellscbaft  in  Danzio^, 
Vol.  IV.  Heft  1—4,  Vol.  V.  Heft  1—4,  Vol.  VI.,  Heft  1, 
1843-1858,  from  the  Society;  Annales  des  Universites  de 
Belgiquc,  1853-4-5,  Brux.,  1859, /rom  tJie  University;  Hints 
to  Craniograpbers,  by  J.  Aitken  Meigs,  M.D.,  Pbil.,  1858, 
from  the  Author;  Proc.  of  the  Amer.  Antiq.  Soc,  Worces- 
ter, 1858, /rom  the  Society;  Amer.  Geol. — Letter  on  Geol.  of 
Texas,  N.  Mexico,  Kansas  and  Nebraska,  to  Messrs.  Meek  & 
Hayden,  by  Jules  Marcou,  Zurich,  1858, — Geological  Map  of 
N.  Mexico,  by  Jules  Marcou,  1857, — Carte  des  Etats-IJnis 
de  L'Amerique-Nord,  par  W.  Maclure  (fixe  simile),  Zurich, 
1858, — Notes  for  persons  who  collect  Shells,  by  A.  E.  Bel- 
knap, Boston,  \%bO^— from  Prof  Jules  Marcou;  Jour,  of  the 
Franklin  Inst.,  No.  6,  Dec,  1858,  from  the  Society, 

Dr.  Wislizenus  presented  to  the  Academy,  on  behalf  of 
Mr.  Conrad  Witter,  a  sandstone  slab  from  the  Tiiassic  forma- 
tion near  Hildburghausen  in  Germany,  containing  foot-23rints 
of  a  reptilian  animal  allied  to  the  Cheirotberium. 
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Dr.  Engelmann  exhibited  specimcDS  and  drawings  of  the 
"  BuflGalo-grass"  of  our  western  Prairies.  It  had  been  de- 
scribed, some  forty  years  ago,  by  Mr.  Th.  Nuttall  under  the 
name  of  Sesleria  dactyloidea^  but  neither  he,  nor  any  of  the 
numerous  subsequent  explorers,  had  discovered  pistillate  flow- 
ers. Among  a  botanical  collection  made  by  his  brother,  Henry 
Engelmann,  who  went  as  Geologist  with  the  Utah  Expedition, 
he  found  among  the  male  also  female  specimens.  They  are 
on  different  stsdks,  so  that  the  plant  is  one  of  the  few  truly 
dioBcious  grasses  known.  The  female  plant  is  very  differ- 
ent from  the  male,  so  that  they  might  have  been  taken  for 
different  species.  There  is  another  dioecious  grass  found  in 
the  U.  States  on  the  coast  of  Texas, — as  far  as  known,  as 
yet  undescribed. 


January  10,  1859. 
Vice-President  Dr.  A.  Wislizenus  in  the  chair. 

Nineteen  members  present. 

A  letter  was  read  from  Prof.  Jules  Marcou,  Zurich,  5th 
Dec,  1858,  acknowledging  the  receipt  of  Nos.  1  &  2  of  the 
Transactions,  and  transmitting  publications ;  also,  a  letter 
from  the  Hon.  F.  P.  Blair,  jr.,  u.  S.  House  of  Reps.,  5th  Jan., 
1859,  transmitting  public  documents. 

The  following  works  were  received :  Smithsonian  Rep.  for 
1857,  8vo.,  Wash.,  from  the  Institution;  Canadian  Jour,  of 
Ind.  Sci.  A  Art,  No.  XVIII.,  Nov.,  1858,  from  the  Canadian 
InstitiUe;  Catalogue  of  N.  Amer.  Birds,  by  Spencer  F.  Baird, 
Asst.  Sec.  of  the  Smith'n  Institution,  Phil.,  1858,  from  the 
Author;  Hints  to  Craniographers,  by  J.  Aitken  Meigs,  MJ)., 
f'om  the  Author;  Smithsonian  Rep.  for  1857, — Congressional 
Globe,  1st  Sess.  of  the  35th  Cong.,  and  Special  Sess.  of  the 
Senate,  by  John  C.  Rives,  Vol.  XXXVI.,  Part  I.  Wash.,4to., 
1858, — ^XJ.  S.  Naval  Astron.  Exped.  to  Chili,  by  Lieut.  J. 
M.  Gilliss,  L.L.D.,  Vol  III.,  4to.,  Wash.,  1856,— /row  the 
Son,  JF,  P.  JBlair^  jr,;  Balliere's  bi-monthly  List ;  the  Mo- 
saic Account  of  the  Creation,  by  J.  C.  Fisher,  M.D.,  1858, 
from  the  Author;  Proc.  of  the  Acad,  of  Nat.  Sci.,  Phila., 
Nov.  1858,  from  the  Society;  Proc.  of  the  Amor.  Pharma- 
ceutical Asso.,  1858,  from  Eugene  X.  Massot. 

Dr.  Engelmann  donated  a  photographic  plate  of  the  re- 
mains of  the  temple  of  Jupiter  Serapis  at  Pozzuoli,  and  ex- 
plained the  geological  importance  of  these  antiquities. 
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Dr.  Wislizenus  read  an  extract  from  a  commuDication  ad- 
dressed to  him  by  Mr.  Wm.  McAdams,  jr.,  giving  an  ac- 
count of  certain  ancient  mounds  lately  discovered  by  him 
in  Jersey  county,  111. 

The  Con'esponding  Secretary  was  directed  to  send  copies 
of  Nos.  1  &  2  of  the  Transactions  of  the  Academy  to  Mr. 
McAdams,  and  request  him  to  draw  up  a  full  description  of 
the  mounds  in  question  for  publication. 

The  Corresponding  Secretary  communicated  the  following 
extract  from  a  letter  addressed  to  him  by  Prof  Jules  Marcou : 

[tbanslation.] 

Dear  Sir  :*****  My  endeavors  at  Geological  Maps  are  very 
crude  and  very  imperfect,  and  I  earnestly  desire  that  the  learned  Geolo- 
gists of  the  West  may  make  them  more  correct,  and  give  them  the  form 
which  may  approximate  them  more  nearly  to  the  truth.  In  publishing 
them,  I  have  endeavored  to  give  the  general  outlines  and  rational  ideas 
upon  the  new  regions  of  the  West.  I  do  not  at  all  fear  the  criticisms  which 
have  been  made,  and  still  arc  made,  in  almost  every  number  of  Silliman's 
Journal,  upon  my  observations  and  opinions.  In  ten  years  from  this  time, 
we  sliall  know  very  well  who  has  been  wrong,  I,  or  my  adversaries.  Here 
are  the  divergences  of  opinion,  which  I  undertake  to  establish,  and  which 
I  pray  you  to  communicate  to  your  Academy : 

I.  The  red  sandstones  of  Lake  Superior  are  of  the  epoch  of  tlie  New 
Bed  Sandstone,  and,  more  particularly,  of  tlie  stage  of  the  Bunte  Sand- 
stein:  whilst  Hall,  Henry  Rogers,  Logan,  Whitney,  and  Foster,  refer 
them  to  the  Potsdam  Sandstone. 

II.  The  carbonifiTous  limestones  of  the  Rocky  Mountains,  and  generally 
of  Pecos  village,  Vigeras,  and  the  Sandia  Mountains,  New  Mexico,  belong 
to  the  Lower  Carboniferous ;  I  have  seen  them  below  the  true  Coal  Meas- 
ures :  whilst  Hall,  in  his  geological  chart  in  Emory's  Report,  says  that  tliey 
are  of  the  Upper  Carboniferous  above  the  Coal  Measures. 

III.  The  New  Red  Sandstone  with  its  four  stages — that  is  to  say,  Per- 
mian, Bunter  Sandstein,  Muschelkalk,  and  Keuper — exists  on  both  sides 
of  the  Rocky  Mountains,  and  covers  an  extent  of  country  more  consider- 
able than  any  other  formation  in  the  Unitt^l  States :  whilst  Hall,  Dana, 
Kojrers,  and  others,  place  all  this  New  Red  in  the  Cretaceous  formation. 

IV.  The  Jurassic  exists  all  around  the  Rocky  Mountains  :  whilst  Hall, 
Rogers,  Geo.  Shuniard,  and  others,  make  it  of  the  Cretaceous  formation. 

Of  divergences  of  opinion  upon  less  general  questions,  I  do  not  speak; 
these  are  the  chief.        *  *  *  *        Yours  truly, 

Zurich,  5  Dec,  1858.  Julks  Marcou. 

Dr.  Wislizomis  read  a  paper  containing  a  report  of  his  Me- 
teorological Observations,  at  St.  Louis,  for  the  year  1858.  Tlie 
paj)er  was  ordered  for  publication  in  the  Transactions. 

The  Acting  President,  Dr.  Wislizenus,  read  the  following 
report  u])on  the  progress  of  the  Academy  during  the  past 
year : 

ANNUAL  REPORT. 

In  the  absence  of  our  President,  Dr.  13.  F.  Shumard,  who,  having  been 
appointed  State  Geologist  of  Texas,  has  found  there  a  more  extensive  field 
for  his  scientific  acquirements,  the  duty  has  devolved  upon  me  of  laying 


826  TRANS.   OP  THE  ACAD.   OP   SCIENCE. 

before  Uie  Academy  an  abstract  of  our  progress  during  the  last  year.  I 
am  happy  to  state  that  our  ^oung  Institution  has  given  also,  in  tlie  past 
year,  such  proofs  of  its  activity,  that  its  future  permanency  may  be  safely 
relied  upon.  Our  meetings  have  been  regularly  attended,  and  were  enli- 
vened by  scientific  discussions,  and  by  verbal  and  written  communications 
on  a  great  variety  of  subjects ;  donations  to  our  Museum  and  Library  have 
been  most  liberally  forwarded  from  friends  far  and  near ;  and  the  second 
number  of  our  "  Transactions,''  published  during  the  last  year,  has  been 
received  with  great  fevor,  if  not  partiality,  by  the  scientific  world,  both  at 
home  and  abroad. 

The  distribution  of  our  publications  in  foreign  countries  has  been  chiefly 
effected  through  the  agency  of  the  Smitlisonian  Institution,  and  in  this  way 
we  have  been  put  in  communication  with  numerous  Institutions  of  similar 
tendency  in  the  cultivated  world,  who  kindly  appreciate  the  first  fruits 
of  our  industry,  and  in  exchange  return  us  most  valuable  books  and  whole 
sots  of  scientific  journals.  The  number  of  societies  to  which  our  Transac- 
tions have  been  sent  is  one  hundred  and  eighty-one,  to  wit : 

Forty-nine  within  the  United  States,  Canada,  Mexico,  Cuba,  and  Chili ; 
6  in  Asia ;  2  in  Australia ;  1  in  Africa ;  184  in  Europe — 1  Ireland,  1  Den- 
mark, 2  Norway,  4  Sweden,  1  Spain,  1  Portugal,  6  Switzerland,  6  Belgi- 
um, 7  Holland,  8  Russia,  12  Italy,  22  France,  24  Groat  Britain,  89  Ger- 
many ;  and  from  a  large  number  of  them  returns  have  been  received. 

It  is  certainly  very  desirable  to  keep  up  this  intercourse  with  our  newly- 
acquired  scientific  friends,  and  the  yearly  publication  on  our  part  of  a  vol- 
ume, large  or  small  as  our  means  allow,  seems  to  be  the  most  appropriate 
mode  of  doing  it. 

The  acquisitions  that  our  Library  has  made  during  the  past  year  are 
quite  considerable.  Most  of  them  we  owe  to  the  liberal  system  of  exchange 
from  older  societies,  but  a  great  many  also  to  private  donation.  The  pub^ 
lie  documents,  too,  of  the  last  Congress,  presented  to  us  by  the  Hon.  TYus- 
teu  Polk  and  the  Hon.  Frank  P.  Blair,  afford  an  unusual  interest  on  ac- 
count of  the  numerous  Pacific  Railroad  explorations,  with  contributions 
from  a  host  of  scientific  men. 

The  additions  made  to  the  Museum  emanate  nearly  all  from  the  liberality 
of  gentlemen  who  justly  think  that  objects  of  that  class  are  made  more  use- 
ful under  the  control  of  a  society,  that  classifies  and  arranges  them,  than  in 
private  hands.  I  will  mention  some  of  them  under  their  different  depart- 
ments: 

Ethnology. — The  Rev.  C.  H.  A.  Dall,  of  Calcutta,  India,  presented  us  with 
an  interesting  collection  of  East  Indian  figures,  exhibiting  the  characteris- 
tics of  that  Eastern  people. 

Comparative  Anatomy, — ^Drs.  Pope  and  Hilgard  made  some  valuable  addi- 
tions to  this  class. 

Mammalogy. — Col.  A.  J.  Vaughan  has  enriched  this  department  with  a 
handsome  specimen  of  the  Grizzly  Bear. 

Ofnithology  has  received  additions  from  Capt.  John  Pope,  collected  by 
him  (on  the  82d  parallel)  and  by  E.  Weyden,  Esq. 

Herpetdogy  ana  Jchthyologif. — Specimens  of  Siren  larerttna,  caught  after 
the  great  flood  in  the  American  Bottom,  were  donated  by  Dr.  Sander  and 
Mr.  De  Clausel. 

Malacologij. — ^Prof.  A.  Winchell,  of  Michigan,  increased  this  department 
by  a  collection  of  land  shells. 

Botany, — ^Dr.  Th.  C.  Hilgard  presented  to  the  Academy  a  collection  of 
the  flora  of  this  neighborhood ;  also  a  collection  of  lichens  and  algse. 
Through  the  kindness  of  C.  Witter,  Esq.,  we  received  from  Germany  a 
fine  collection  of  artificially  made  mushrooms. 

Meteoroloqy. — Drs.  Engefmann  and  Wislizonus  reported  an  abstract  ol 
their  complete  Meteorological  Observations  for  the  last  year. 

Mineralogy, — This  department  received  many  interesting  specimens  from 
Dr.  Pope,  Messrs.  Cozzens,  Harrison,  De  Baun,  Jones  &  Colman,  and 


tCfUBSAL  or  PBOCnBBDZNM.  8ST 

* 

Binder.  Thekttet  pntJenumpteBented  ako  aietqf  nwthignMittaaflgiiwi 
tetfia  iUiutEiiAiasi  m  Cryfteloginqilij.  CI1M.P.  Choutom,  Siq.,  luw  ea- 
liritod.fliii  depirtnient  wUh  an  ezqidiitB  wptdnttn  of  nwlmito,  from  tte 
aoUborliood  of  Fort  Piflira,  weighiiig  86  poQOcIt^ 
nifilwpiilrfngy  aiKJ  CMa^y.— >Altlioiigli  ive  liSTe  abonind  no  ooDeetfcm  la 
tiUa  deputoHBt^  at  in  pnTiou  yean,  manj  valttana  dooatkni  hara  nmr- 
ardwiflH  been  made  Ibj  Meent.  J.  Chariees;  B^Fial^  Dia.  Bvpe,  Knmaid. 
Xba»  and  othen.  I>r.  B.  F.  Shnmaxd,  befiira  hk  dapartn^  depoeHea 
Willi  the  Academy  three  hnndred  fpedmena  of  Tertiaiy  tot^laJbrnoi  Ana- 
trfa;  Triloliitea  mm  the  Lower  Slrarian  of  Bohemia,  and  flMMnta  from  the 
Triaa  of  the  Alpa.  Throng  the  ikTor  of  oar  aaaodate  membary  C.  Wit- 
ler^  ]Saq.y  we  lecelred  alao  in  ezchanae  from  HUdburghameo,  Gakmaii^,  a 
iOpacb  apecbnen  of  the  celebraled  Vkeinmutnii  or  ZMnjkmwm^  whfah» 
wiieh  iint  diicoYered  in  1888^  1^  Mr.  Sickler,  in  tilie  Hew  Bed  Sandatxma 
Qftiiatregian><9eatedagz8at8enBatfonamoiiggedoglati.  l%eafab,tqN» 
wUdi  llim  larger  and  wee  amallfiff  tnudu  of  mat  aiagnlar  qnadi^^ 
wfiUpreaerTed,  meaanrea  nearly  fire  fret  in  leagth^  and  a  mot  and  a  half 
in  width,  and  would  be  an  ornament  to  any  collection.      , 

In  connection  with  thia  department,  I  bare  yet  to  nientiori  the  intetreat* 
lag  diaooTeiy,  within  the  past  rear,  of  the  Permian  Syitem  inthe  Tani- 
totyofKaniaa,  and  iti  probable  eztenaion  orer  a  great  part  of  the  Weat 
The  minutea  of  the  Academy  ahow  na  what  Mrt  waia  taken  by  aereial 
membera  of  our  aodety  in  thia  diaoorery.  In  Febmaiy  <tf  laat  year,  Vr^ 
fenor  Swallow  and  Tit,  Shumaxd  informed  the  Academy  of  the  dlaoorenr 
of  certain  fbaaila  made  in  Kanaaa  hv  our  oorreaponding  member^  M^jor  V. 
Hiftwn,  of  the  U.  8.  Surrey,  wbicn  led  the  firat  naaud  gentieman  to  the 
ODinion  that  the  Permian  Syatem  exiated  in  that  region.  In  March,  Br. 
Snumard  informed  the  Academy  that  from  a  aeriea  of  fbaaila  oolteeted  by 
Ida  brother,  Dr.  Geoige  G.  Shnmard,  in  the  Guadalime  Mountaina^  Kew 
Meaioo.  be  had  alao  diBooTered  the  Permian  Syatem  m  tiiat  regioou  Dr. 
J.  G.  Norwood,  of  Blinoia,  wrote  to  the  Academy,  in  April,  that  he  belieTed 
he  had  found  l^e  same  system  in  the  upper  beds  of  the  La  Salle  Coal  field, 
in  Illinois.  Prof.  Swallow  and  Dr.  Shumard  prepared  soon  afterwarda  a 
paper  on  the  subject,  which  created  at  first  some  discussion  among  geolo- 

S'sts ;  but  the  discoyery  of  new  and  more  characteristic  fossils  seems  to 
kve  removed  all  doubts,  and  the  existence  of  the  Permian  System  in 
Kansas  may  be  regarded  as  a  fact.  Near  the  same  time,  Mr.  P.  B.  Meek 
and  Dr.  F.  Y.  Hayden,  at  Philadelphia  and  Albany,  published,  also,  an  ac- 
count of  this  discovery,  claiming  the  priority  for  themselves, — ^a  question 
which  we  are  unable  to  decide ;  nor  do  we  consider  it  of  great  importance, 
since  all  of  them,  no  doubt,  deserve  credit  fbr  their  zeal  in  proving  a  new 
geological  system  in  the  West. 

I  consider  it  needless  to  enumerate  here  all  the  scientific  papers  read 
before  the  Society  during  the  last  year,  since  nearly  all  of  them  have  been 
published  in  the  second  number  of  our  Transactions,  and  have  thus  be- 
come public  property.  Upon  the  authority  of  Dr.  Engelmann,  I  will  men- 
tion that,  in  Europe,  the  geological  and  palaeontological  papers  published 
therein  by  Prof.  Swallow,  Drs.  Prout,  B.  F.  and  George  Shumard,  and 
M^or  Hawn,  were  received  with  especial  fkvor. 

Lastly,  I  have  to  state,  from  the  report  of  the  Treasurer,  Dr.  Pollak, 
that  the  receipts  of  the  Acidemy,  for  1868,  were  $1,258, — the  expenditures 
$1,216 ;  and  that,  after  meeting  our  liabilities,  he  estimates  an  actual  bal- 
ance of  about  $200  in  our  favor,  in  dues  from  members.  The  number  of 
our  corresponding  members  is  at  present  82 ;  the  exact  number  of  asso- 
ciate members  I  could  not  ascertain,  since  many  of  them  have  indirectly 
withdrawn  by  not  paying  their  dues.  The  dues  from  associate  members 
form  at  present  our  only  revenue,  and  it  requires  strict  economy  to  pur- 
sue, with  such  limited  means,  the  various  objects  of  our  Society.  Similar 
institutions  in  Eastern  cities  have  had,  in  the  beginning  of  their  career,  to 
undergo  similar  trials  of  mind  versus  matter ;  but  liberal-minded  citizens 
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lent  them  a  helping  hand,  and  endowed  them  with  sufficient  means  to  make 
their  field  of  operation  more  extensive  and  useful.  The  Academy  of  Natu- 
ral Sciences  in  Philadelphia,  for  instanoe,  holding  now  the  first  rank,  would 
not  have  prospered  as  well  without  the  munificent  generosity  of  a  Maclure 
and  others.  Our  own  city,  the  great  centre  of  the  Mississippi  Valley,  can 
certainly  hoast  of  as  wealdiy  ana  liberal  men  as  any  in  the  Union.  Let  us 
hope  that,  in  a  not  &r  distant  day,  a  Maclure  may  arise  among  them,  will- 
ing to  perpetuate  his  name  in  the  annals  of  Science. 

The  Corresponding  Secretary  presented  his  report  of  cor- 
respondence for  the  past  year,  which  was  accepted. 

The  Treasurer  presented  his  annual  report  for  the  year 
1858,  which  was  referred  to  an  Auditing  Committee,  consis- 
ting of  Messrs.  Eads,  Smith  and  Harrison,  and,  on  examinar 
tion,  being  found  correct,  was  accepted. 

The  following  gentlemen  were  elected  officers  of  the  Acad- 
emy for  the  year  1859 : 

President,  Adolphus  Wislizenus* 

1st   Vice  Presidenty  George  Engelmann. 

2d    Vice  President,  Charles  A.  Pope. 

Corresponding  Secretary,  Nathaniel  Holmes. 

J.  S.  B.  AUeyne. 

S.  Pollak. 

Theodore  C.  Hilgard. 

H.  A.  Prout,  C.  W.  Stevens, 
T.  C.  Hilgard,  and  Spencer  Smith. 

N.  Holmes,  Wm.  M.  MoPheeters, 
George  Engelmann. 

H.  A.  Prout,  C.  A.  Pope, 
Samuel  Reber. 

Spencer  Smith,  J.  B.  Eads, 
C.  C.  Whittelsey. 

Chairmen  of  the  Standing  Committees,  for  the  year  1859, 
were  appointed  by  the  President  as  follows,  viz : 


according  Secretary, 

Treasurer, 

Librarian, 

CuroAorSy  \ 

Com,  on  Publication,   < 
Com,  on  Library,  < 

Committee  on  Finance,  \ 


Ethnology, 

Comp.  Anatomy, 

Embryology, 

Mam,malogy, 

Ornithology, 

Herpetology  and  Ichthyology, 

Entomology, 

Botany, 

PaloBontology  and  Geology, 

Mineralogy, 

Chemistry, 

Physics, 

Astronomy, 

Meteorology, 


N.  Holmes. 

C.  A.  Pope. 

J.  S.  B.  Alleyne. 

C.  W.  Stevens. 

M.  Lewis  Clark. 

M.  M.  Fallen. 

Wm.  M.  McPheeters. 

G^o.  Engelmann. 

H.  A.  Prout. 

A.  C.  Koch. 

A.  Litton. 

Spencer  Smith. 

G.  Sej^arth. 

G.  Engelmann. 


jouRHAii  OF  pROCKmnraB^  $Stli 

January  24»  1859. 
The  President,  Dr.  A.  Wi9LUKiru%  in  tbe  oliair. 

Bi^t  members  present. 

A  letter  was  read  from  Lieut.  G«  K.  Warreiiy^lT.  8.  Top. 
Xngrs.,  transmitting  twenty-five  copies  of  Map  of , the  U.  S. 
Territories  between  the  Missisdppi  Biver  and  the  Padfie 
Ocean ;  and  also,  a  letter  from  £award  L.  Yoong^  If  oifelki 
Va.,  requesting  a  copy  of  No.  1  of  the  TnHiaaotion%  which 
was  ordered  to  be  sent  to  him. 

The  following  books  we^  laid  upon  the  table :  Nat.  Hist, 
of  the  Amphiumidte,  with  remarks,  A^c,  by  Bennet  l>owler, 
TAD^J¥om  the  Author;  Ck)ng,  Globe,  Vol.  ZXXVL»  Parts 
11;  A  tH^  Wash.,  4to.,  1857-^— YoL  XXXVIL  Appendix, 
1867-8,  Wash.,  4to^  18&S,—J¥om  the  JSim.  JF.  P.  Mdr^ir.f 
K.  Orleans  Med.  &  Sun  Jour.,  YoL  XYI.,No.  1,  Jan.,  186^ 
from  the  JEditore;  Smithn.  Rep.,  1^^JiJ!^<>^  ^  -Sim.  T. 
PoUe;  Jour.  Franklin  Inst,  YoL  XXXYIL,  No.  1,  Jannaay, 
1869,  from  the  Institute. 

Dr.  Engelmann  presented  a  specimen  of  the  black  yaiiety 
of  the  M&souri  Fox  Squirrel.  This  variety  occurs  occasion- 
ally in  this  yioinity,  and  some  specimens  can  be  obtained  in 
our  markets  almost  every  winter.  It  has  been  described  by 
Bachman  under  the  name  of  Sciurue  Auduhoni^  but  can  not 
be  separated  from  the  common  western  fox  squirrel,  which 
had  all  along  been  known  as  Sciurue  macrourus^  Say,  or,  as 
this  name  had  been  preoccupied,  as  Sc.  Sayi^  And.  8d 
Bachm.  Prof.  Baird,  however,  has  shown  that  it  had  been 
described,  long  before  Say,  by  Custis,  as  Sciurue  JLudovida- 
nus^  and  has  restored  this  name  to  our  species ;  our  present 
specimen  would  properly  bear  the  designation,  varietae  atro- 
ventris. 

Mr.  Joseph  Charless  presented  several  specimens  of  min- 
erals. 

Mr.  S.  Smith  exhibited  an  apparatus  contrived  to  illus- 
trate, by  the  use  of  an  artificial  globe,  the  experiment  of 
Foucault,  demonstrating  the  revolution  of  the  earth  on  its 
axis. 

Dr.  Wislizenus  made  some  observations  on  the  means  of 
testing  the  presence  of  ozone  in  the  atmosphere.  He  had 
been  unsuccessful,  hitherto,  in  numerous  ana  varied  experi- 
ments, in  obtaining  any  indications  of  ozone  at  this  locali- 
ty, by  the  method  adopted  by  Prof.  Schoenbcin,  using  slips 
of  starched  paper  impregnated  with  a  solution  of  iodide  of 
potassium,  which  is  turned  blue  by  ozone. 
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February  7,  1859. 
The  President,  Dr.  A.  Wislizenus,  in  the  chair. 

Thirteen  members  present. 

Letters  were  read  from  the  Secretary  of  the  Smith.  Inst., 
accompanying  packages  transmitted ;  and  from  the  '^  K.  Dans- 
ke  Videnskabemes  Selskab,"  Ist  July,  1868, — the  "Zoolo- 
gisch-botanische  Verein,"  Vien.,  15th  March,  1858, — ^the  "  Sie- 
benbttrgischer  Verein  fUrNaturw.,"  5th  March,  1858,  the  "K. 
K.  Geol.  Keichsanstalt,"  Vienna,  10th  Jan.,  1858,— the  "I.R. 
Istituto  Veneto  di  Sci.,  Lettere  ed  Arti,"  Venice,  15  Dec, 
1867, — "Presidenza  di  I.  R.  Accademia  di  Sci.,  Lettere  ed 
Arti  di  Padova,"  1  Dec,  1857,— the  "I.  R.  Accad.  di  Sci.,  Let- 
tere  ed  Arti  di  Padova,"  16  Dec,  1857, — ^the  "  Museum  Fran- 
cisco-Car.," Linz,  28  Dec,  1857, — the  "  Werner- Verein  zur 
Geol.  Durchforschung  von  Mahren  und  Schlesien,"  14  Dec, 
1867, — severally  acknowledging  the  receipt  of  No.  1,  Trans., 
and  transmitting  publications  in  exchange  ;  also,  a  letter  from 
Wm.  McAdams,  Jr.,  Jersey ville.  111.,  24  Jan.  1859,  concem- 
inghis  discoveries  among  the  mounds  in  Jersey  county. 

The  following  works  were  received :  Patent  Off.  Kep.  for 
1857,  Mechanics,  3  Vols.,  8vo.,  Wash.,  1858,— ^/Vom  the  HovL 
F,  P.  JBlair^  Jr.;  25  copies  of  Map  of  the  Territories  of  the 
U.  S.  between  the  Mississippi  River  and  the  Pacific  Ocean, 
bjr  Lieut.  G.  K.  Warren,  Top.  Eng.  XJ.  S.  A^—-from  Lieut,  Q. 
A»  Warren;  Atti  del'  I.  R.  Istituto  Lombardo  do  Scienze, 
Lettere  ed  Arti,  Vol.  I.,  Fasc  1 — 5,  Milano,  4to,  1858,— ^/rom 
the  Society;  Verhandlungen  der  Naturforschenden  Gesell- 
schail  in  Basel,  II.  Theil,  1  Heft,  8vo.,  Basel,  1858,— ^rom  the 
Society;  Oversigt  over  det  Kongelige  danske  Videnska- 
bemes Selskabs  Forhandlinger  og  dets  Medlemmers  Arbei- 
ten,  1  Aarot,  1857,  &  Questiones,  1858,— j^rom  the  Society; 
Verhandlungen  des  Zoologisch-botanisehcn  Vereins  in  Wien, 
Band  VII.,  1857,  Wien,— ^/rom  the  Society;  Verhandlungen 
und  Mitthcilungen  des  Siebenbtlrgischen  Vereins  flttr  Natur- 
wissenschaften  zu  Hermannstadt,  Jahrgang,  I. — VII., — Fauna 
der  Wirbelthiere  Siebenbttrgens,  Ac,  von  E.  Albert  Bielz, 
1856, — St.ituten  des  Siebenbtlrgischen  Vereins  fllr  Naturw, 
zu  Hermannstadt,  2  cop.,  1855,— j^rom  the  Society;  Jahrbuch 
der  K.  K.  G^ologischen  Reichsanstalt,  VIII.  Jahr.,  No.  4,  Oct., 
Nov.  &  Dec,  1857,  Wien,— yVom  the  Society;  Atti  delP  I.  R, 
Istituto  Veneto  de  Scienze,  Lettere  ed  Arti,  1856  &  1857, 
Tom.  II.,  Ser.  III.,  Disp.  1—10 ;  Tom.  III.,  Disp.  1  &  2,  Vene- 
zia,  1857-8,— ;/rom  the  Society;  Rivista  Periodica  dei  Lavo- 
ri  della  I.  R.  Accademia  di  Scienze,  Lettere  ed  Arti  in  Pado- 
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va,  Vol.  v.,  Trim.  3  ifc  4, 1857,  Fasc.  XII.— /rom  the  Society; 
Verhandlungen  des  Vereins  ftlr  Naturkunde  zu  Presburg.  I. 
Jahr.,  1856;  11.  Jahrg.,  1  Heft,  1857,— /rom  the  Society; 
Siebenzehnter  Bericht  tiber  das  Museum  Francisco-Caroli- 
nura,  Linz.,  1857, — Beitrage  zur  Palaeontologie  und  Greogno- 
sio  von  Oberdsteireich  und  Salzburg,  von  Carl  £hrlich,  M. 
Ph.  Ac,  Linz.,  1855, — Gcognostische  Wanderungen  in  Gebiete 
der  nordostlichen  Alpen  von  Carl  Ehrlich,— ^/rom  the  Muse- 
um F,  C;  Jahresbericht  der  Direction  des  Wemer-Vereing 
zur  Geologischen  Durchforschung  von  Mahren  und  Schles- 
ien,I. — ^VI.,  1851 — 1856,Brttnn,— 33eitrage,zurKenntniss  der 
geognostischcn  Yerh&ltnisse  des  m&hrischen  Gesenkes  in  den 
Sudeten,  von  Albin  Ileinrich,  1854, — ^Bericht  tlber  einige 
im  Zwittawa-Thale  und  im  stldwestlichen  M&hren  ausge- 
ftlhrte  Hohenmessungen,  von  Prof.  Karl  Koristka, — Bei- 
trSge  zur  geoofnostiscben  Kenntniss  Mahrens,  von  Dr.  Aug. 
Emm.  Reuss,  Prof,  zu  Prag.,  1854,— ;/rom  tJie  Society;  Ver- 
handelingen  der  Koninklijkc  Akad.  van  Wetensohappen,  I. — 
VI.  Deel,  4to,  1854 — 1858,  Amsterdam, — ^Verslagen  en  Med- 
edeelingen  der  K.  Akad.  van  Wetenscbappen,  Afdeeling  Nat- 
uurkunde,  I. — ^VI.,  8vo ; — Setterkunde,  I. — III.,  8vo,. — Jaar- 
ba?k  van  de  K.  Akad.  van  Wetens.  1  Deel,  1  Stuck,  Amster- 
dam, 1857, — Lycidas  Ecloga  et  Mussb  Invocatio ; — Octavise 
Querela,  Amsterdam,  1857,— ;/rom  the  Hoy,  Soc.  of  Sciences, 
Mr.  Chas.  P.  Chouteau  presented  a  fine  mounted  specimen 
of  the  Cross  Fox,  from  the  Upper  Missouri  River. 


Fehruary  21,  1859. 
The  President,  Dr.  A.  Wislizenus,  in  the  chair. 

Eleven  members  present. 

The  following  publications  were  received :  Zeitschrift  der 
Deutschen  Gool.  Gesells.  Band.  IX.,  Heft  4,  Band.  X.  Heft 
1,  Berlin,  1857-S,— -/rom  the  Society;  Geol.  Rep.  on  the  S. 
W.  Branch  of  the  Pacific  Railroad,  by  G.  C.  Swallow,  State 
Geologist,  1858,— ;/rom  B,  A,  Hilly  Esq,;  Canadian  Jour,  of 
lud.,  Sci.  <fc  Art,  for  Jan.,  X'^^^y— from  the  Canad,  Institute, 

Dr.  Engelinann  presented  a  living  specimen  of  a  Meno- 
branchus  found  in  this  vicinity. 

A  j)aper  on  the  "Filtration  of  Water,**  illustrated  by  a  dia- 
agrani,  l)y  Mr.  Keineke,  was  read  by  Dr.  T.  C.  Hilgard,  and  re- 
feiTcd  to  a  committee. 

Dr.  Koch  communicated  the  substance  of  a  letter  address- 
ed to  him  by  Mr.  J.  V.  Philli])S,  giving  a  description  of  a  To- 
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temic  mound,  situated  about  nine  miles  from  Dubuque,  in  the 
State  of  Iowa. 

Dr.  Engelmann  stated  that,  on  the  19th  &  20th  Feb.  last,  the 
Thermometer  at  this  point  had  passed  through  46°  F.  in  12 
hours,  falling  from  76*  in  the  afternoon  to  80®  on  the  follow- 
ing morning.  Such  violent  changes  were  not  usual  in  our 
climate,  occurring  only  once  every  five  or  six  years,  but  in 
two  instances  he  had  noticed  a  still  more  violent  fall  of  tem- 
perature, 52  to  54%  in  as  short  a  time. 

Mr.  Wm.  McAdams,  Jr.,  of  JerseyvUle,  IlL,  was  elected  a 
correspondent. 

Samuel  Annan,  M J).,  and  O.  Blank,  MJD^  were  elected 
associate  members. 


March  7,  1859. 
The  President,  Dr.  A.  Wislizenus,  in  the  chair. 

Eleven  members  present. 

The  following  works  were  received:  Rep.  on  Finances, 
1858,— Patent  Off.  Rep.  for  1857,— Explor.  &  Sur.  of  Pacific 
R.  Rioutes,  Vol.  IX.,  Zoology,  Part  II.,  Birds  of  N.  Amer^ 
Wash.,  4to,  1858, — ^liep.  on  Comm.  &  Nav.  1858,— ^ro;n  the 
Hon,  F.  P.  JBlair^  Jr.;  Jour,  of  the  Franklin  Inst.,  No.  2, 
Feb.  1859,— ;/r(?m  the  Institute;  Cat.  of  the  Univ.  of  MicJi., 
for  1859. 

Dr.  Engelmann  presented  a  fossil  bone,  found  by  him  some 
fifteen  years  since  on  the  bank  of  the  Mississippi,  being  a 
portion  of  the  os  petroaum  and  orbit  of  an  ox  different  from 
the  common  ox  and  the  buffalo,  and  probably  belonging  to 
Leidy's  Bos  cavifrons. 

Dr.  E.  also  exhibited  a  branch  and  flowers  of  the  Ulmiis 
Americana^  found  in  this  vicinity.  It  was  the  same  as  that 
found  in  the  eastern  States,  though  it  did  not  attain  such  ma- 
jestic dimensions  and  graceful  form  as  there ;  in  our  bottom 
woods,  however,  immense  trees  of  it  may  be  seen.  He  spoke 
about  the  biserial  phyllotactic  arrangement  of  the  leaves  and 
branches  being,  together  with  the  slendemess  of  the  branches 
and  twigs,  the  cause  of  the  peculiarly  graceful  growth  of  this 
tree. 

A  paper  on  "Pavements,"  and  a  paper  on  the  "Poplar 
Street  Sewer,"  by  Mr.  Reineke,  was  read  by  Dr.  Hilgard,  and 
referred  to  a  committee. 

George  Johnson,  M.D.,  and  Messrs.  J.  V.  Phillips,  Augus- 
tas McDowell,  and  Charles  H.  Vanderford,  were  elected  as- 
sociate members. 


^1 


jooKNAL  01  i&ocBBnmas^.  '  m 


March  21,  1859. 


>       :'< 


yice-President  Dr.  Gko,  EHGXUCJjnr  in  t^e  chair. .  y  ' 

.  Eight  members  present. 

A  letter  was  read  from  the  Sea  of  die  Smith.  Institationy  4 
Mairoh,  1869,  transmitting  jpablioationa;  and  abo^  a^  letter 
fiom  the  Lrcenm  of  Nat.  Hist^  N.  T.,  aoknowledgiiig  4bB 
receipt  of  No.  2  of  the  Transactions.  • 

The  foOowing  publications  were  laid  upon  the  taUe :  Prpo. 
of  the  Acad.  Nat.  Sd.,  Phil.,  Jan.,  1859r-;/trom  the  Societnf; 
QeoL  Sep.  on  S.W.  Br.  of  Paci£  Rr-^/Vom  CoL  C.  JBrmm; 
Proc.  of  the  Amer.  Antiq.  Soc,  Worcester,  1859,  from  the 
Sodeij/;  Proc.  of  the  Bos.  Soa  of  Nat.  Hist,  Jan.  A  iPeb., 
1859,— ^om  the  Society;  N.  Orleans  Med.  A  Snr.  Jonr.,  No* 
2,  March,  1859,--;^om  the  EdUore;  Jour,  of  the  Franklin 
Inst.,  Phil.,  March^  1859,— ;/h>m  <A0  ^octo|y. 

Ph>f.  G.  Seyffiuth  read  a  paper  entitled  ^An  Astronomiciit' 
Inscription  concemin|^  the  year  1722  B.  C,"  iUnslfrated  by  & 
jGus  simile  of  the  inscnption.  The  paper  was  ordered  for  puV 
lication  in  the  Transactions. 

F^£  W.  P.  Biddell,  of  Austin,  Texas,  was  elected  a  cor- 
respondent, and  Dr.  POsche  was  elected  w  assooi&te  member. 


April  4,  1869. 
The  President,  Dr.  A.  Wislizenus,  in  the  chair. 

Eighteen  members  present. 

A  letter  was  read  from  the  Pottsville  Sci.  Asso.,  21  March, 
1859,  transmitting  publications  and  requesting  those  of  the 
Academy  in  exchange :  also,  a  letter  from  the  Smith.  Inst., 
18th  March,  1859,  advising  of  the  transmission  of  publica- 
tions; also,  a  letter  from  Mr.  Conrad  Witter,  2  April,  1859, 
with  a  list  of  botanical  specimens  presented ;  and  a  letter 
from  Dr.  O.  W.  True,  1  April,  '59,  concerning  an  exchange 
of  publications. 

The  following  works  were  received:  Smith'n  Contr.  to 
Knowl.,  Vols.  I. — VIII.  &  X.  from  the  Imitiuiion ;  Proc.  of 
the  Acad,  of  Nat.  Sci.,  Phil.,  Feb.,  1859,— ^om  the  Society; 
Rep.  of  Explor.  &  Sur.  <k  Pacific  R.  Routes,  Vol.  IX.,  "Wash., 
4to, — 'from  the  Hon.  Tru^len  Polk ;  Fossil  Plants  of  the  Coal 
Meas.  of  the  XJ.  S.,  by  Leo.  Lesquereux,  Pottsville,  1858,— 
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/row  the  Pottsville  Set.  ^sso. ;  Proc.  of  the  Amer.  Phil.  Soc, 
"Phil.,  No.  60,  July  <feDec^  1858,— jfroni  tht  Society. 

Dr.  Pope  read  a  communication  from  Mr.  J.  B.  M.  South- 
erton,  presenting  Indian  pottery,  a  stone  chisel,  and  other  In- 
dian implements,  found  in  Missouri ;  and,  also,  a  honeycomb- 
like piece  of  wood  of  an  old  oak  tree,  being  probaoly  the 
result  of  fungous  development  throughout  the  inner  wood 
of  the  trunk. 

Prof.  Seyffarth  presented  an  impression  in  wax  of  the  seal 
ring  of  Pharaoh  Suphis  (builder  of  the  creat  pyramid  of 
Cheops,)  taken  from  the  ring  now  in  Dr.  Abbot's  Museum,  in 
New  X  ork.  He  remarked  that  he  had  seen  the  ring  itself, 
and  considered  it  as  belonging  to  the  XlXth  Dyn.,  in  the 
time  of  David,  and  not  to  the  iVth  Dyn.,  as  had  been  sup- 
posed by  some  authors. 

Dr.  Engelmann  presented  a  specimen  of  Tapeworm  (  Tamia 
solium).  He  observed  that  he  had  never  seen  any  in  natives 
of  Missouri ;  all  those  observed  by  him  were  found  in  immi- 
grants from  Europe,  and  also  in  some  Texans  after  a  long  cap- 
tivity in  Mexico.  He  dwelt  upon  the  late  discoveries  of  the 
compound  nature  of  the  Tapeworm  and  its  earlier  stages  of 
development  as  the  "  measles"  of  the  hog. 

The  Corresponding  Secretary  read  a  paper  by  Edward  Mil- 
ler, Civ.  Engr.,  entitled  "A  Memoir  on  Methods  of  obtaining 
Water  on  the  High  Prairies  of  Missouri."  The  paper  was  re- 
ferred to  a  committee. 

Mr.  J.  C.  Reid  presented  a  specimen  of  fossil  coral  from  the 
blufis  in  Illinois,  near  the  track  of  the  O.  &  Miss.  Railroad. 


AprU  18,  1859. 
The  President,  Dr.  A.  Wislizbnus,  in  the  chair. 

Ten  members  present. 

A  letter  was  read  from  Dr.  B.  F.  Shnmard,  Austin,  Texas, 
3  April,  1859,  enclosing  a  paper  and  drawings  of  fossils  for 
publication;  also,  a  letter  from  the  Essex  Institute,  2  April, 
1859,  and  a  letter  from  Prof.  S.  F.  Baird,  Asst.  Sec.  of  the 
Smith'n  Inst.,  March  19, 1859. 

The  following  publications  were  received:  Proc.  of  the  Es- 
sex Inst.,  Vol.  1.,  1848 — 1856,— ;/f  om  ike  Society ;  Circular  on 
the  Elevation  of  certain  Districts  of  Penn.  above  Tide  Wa- 
ter, by  P.  W.  Sheafer,— ^om  iht  Pottsville  Set.  Jlsso  ;  Bibli- 
otheqne  de  feu  M.  Lichtenstein,— ^/rom  the  Publisher;  Sur  le 
N6ocomien    dans  le  Jura  et  son  role  dans  la  S6rie  strati- 
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KOtfidme,  par  Jules  Maroou,  Gendve^  l%Si^^--*fiim  ike  A^ 
Su^;  H£m.  et  Doc  relatiTes  4  LISstoire  da  CtmndAt  'pabljl^. 
ties  par  la  Soo.  Historiqne  de  MoptreaL  1869,— ;/t'OM  4<i^' 
ek^;  Jwr.  of  the  Frank.  Inst,  FhiL,  tla.  i,  Apni^  1858^ 
from  tte  ShcUjf. 

The  Corresponding  Secretary  read  a  Mper  by  Dn  B«  F/ 
Bhnmard,  accompanied  with  drawings  of  Tennian  Ibsiilsy  en- 
titled ^Ifotice  of  New  Fossik  from  the  Goal  Measures  and; 
Permian  strata  of  Texas,  obtained  by  the  17.  S.  Expedition 
nttder  CSftpt.  John  Pope  for  boring  Artesian  Wdls  along,  the', 
SSdparaUeL"    The  paper  was  re&rre^  to  a  committee. 

Mr.  S.  Smith  read  a  paper  by  Pn>£  John  Russell,  of  BhsA: 
dale,  HL^  on  ^Western  ^tiqmties.''  The  p^>er  was  refer- 
red to  a  committee. 

Dr.  Pollak  said  he  was  aathoriied  by  Mr.  G.  P.  Choateaa 
to  state,  that  he  desired  the  Aoademr  to  name=  some  Natmv 
ralist  to  accompany  him  on  his  expedition  to  the  ITpper  Mis- 
sonri,  this  summery  and  free  of  expense  to  the  Society.  T)t» 
Marsh  was  appointed  to  that  service,  end  the  thanks  of  the 
Academy  were  voted  to  Mr.  Chouteau  for  his  generous  oflhr. 

Dr.  WislijBenus  presented  a  laige  black  spider,  a  species  of 
Ifyaakf  which  haa  been  found  in  the  streets  of  the  city. 

jD^.  Hilgard  presented  from  his  brother,  Pro£  ifit,.  W*.  Bil- 
gprd,  State  Geologist  of  Mississippi,  a  collection  <a  807  spe* 
des  of  plants  from  that  State.  The  thanks  of  the  Academy 
were  voted  to  Prof,  Hilgard. 

Dr.  Hilgard  produced  a  number  of  skulls,  such  as  those  of  the  new-bom 
in&nt,  young  cat,  muskrat,  rat,  chicken,  swan,  turtle,  frog,  that  of  the  cat- 
fish (Pimelodus),  muskalonge  (Esox  estor,  Les.),  white  perch  fConrina 
oscula,  Les.),  and  a  number  of  skulls  of  buffiUo-fishes  (Bubalichthjs, 
Ag.),  variouslj  di^ointed  for  schematic  illustration,  for  the  purpose  of  de- 
monstrating these  considerations  of  comparative  anatomy : 

1.  The  fabric  of  the  cranium  involyes  Jive  (not  only,  aa  is  now  preva- 
lently considered,  four)  complete  vertebral  belts,  each  consisting  only  of 
tiie  typical  parts  and  that  in  the  typical  numbers,  namely :  one  Imdy,  two 
bi-capitular  (perforated)  side-slabs  (processus  transversi),  and  two  apical 
ones. 

2.  The  theory  of  Oken  and  Cuvicr  being  demonstrably  correct^  "that  the 
temporal  bones  are  inserted  into  crevices  of  the  skull,"  these  once  truly 
identified,  and  eliminated  from  the  rest  of  the  cranium,  the  parts  leftund^ 
consideration  conform  to  the  above  numeric  rules. 

8.  The  pars  squamosa  of  the  human  occipital  bono,  with  the  linese  semi- 
drcnlarca  outside  and  the  eminentia  crudata  inside,  is  representative,  and 
composed  of  two  pairs  of  top-slabs. 

In  fishes,  the  first  vertebra,  commencing  at  the  spine,  is  represeated  by 
the  first  basal  element ;  its  superincumbent  pair  of  plates ;  and,  severed 
from  it  by  an  intervening  temporal  "  processus  mastoideus :"  the  two  low- 
er quarters  of  the  rhombic,  cruciate-crested  "diamond"  or  Owen's  "key- 
stone." 

This  first  ring  is  visibly  represented,  e.  g.  in  the  new-bom  infimt,  by  the 
first  half  of  the  Clivus  Blumenbachii,  and  that  is  impriessed  for  the  me- 
dulla oblongata  (ind.  of  corpora  olivaria)  imbedded  on  it,  as  a  blocik ;  with 
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the  flat  condyloid  slabs,  each  perforated  (between  its  prongs)  by  the  (motor) 
hjpoglossic  nerre;  and  tliat  piece  of  the  occipital '' squama  which  is  be- 
low the  linea  semicircularis,  or  the  transverse  arms  of  the  cnrinentia  cru- 
ciata  internally,  and  that  in  the  ancient  Peruvian  skulls  described  by 
Tschudi,  is  demarcated  by  an  actual  suture  both  in  adults  and  infants. 
This  suture  is  the  same  which  in  such  mammals  as  the  cat,  muskrat,  rat, 
etc.,  is  preserved,  close  beyond  the  insertion  of  muscles  or  the  steep  part 
of  the  occiput. 

The  remaining  triangular,  "crescent,"  or  otherwise  tabulate  bone — that 
part  which,  in  man,  is  contained  between  the  cross-arm  of  the  eminontia 
cruciata  and  the  sutura  lambdoidea,  are  the  fused  top-plates  of  the  second, 
or  auditory,  vertebra.  All  median  bones,  except  the  blocks,  of  the  verte- 
bral fabric  existing  typically  6y  pairs,  and  median  fusions  frequently  occur- 
ring all  along  the  spine  and  in  the  tabulate  top-slabs,  e.  g.  of  the  frontal 
bone  likewise,  (adult  man,  codfish,  etc.)  there  can  be  no  objection  to  the 
same  supposition  in  this  case,  as  well  as  in  that  of  tlie  (fused)  platform  of 
the  fifth  or  olfactory  vertebra,  too. 

The  next  three  transverse  processes,  or  side-slabs,  and  respectively  con- 
taining the  Pons  Varolii,  Hypophysis  cerebri  (sella  turcica),  and  Chiasma 
opticum,  severally  pass  these  specific  nerves, — the  acoustic,  the  glos- 
sopharyngeal, and  the  optic, — and  they  are  indicative  of  as  many  vertebral 
belts.  AlUiough  underlaid,  in  many  fishes,  by  a  single  lithe  slab,  in  lieu 
of  a  corresponding  number  of  block-pieces,  yet,  on  closer  inspection,  it  sig- 
nificantly presents  three  sdlar  intraetions,  each  indicative  of  one  prcsumabte 
block-piece, — all  those  of  the  fish-spine  generally  being  rather  hour-glass 
shaped,  or  "  thin-waisted."  In  the  in&nt  skull,  as  in  mammals,  the  block 
containing  the  actual  sella  turcica  is  completely  separated  from  the  ac^acent 
optical  and  basilar  ones ;  hence,  the  several  sections  being  identifiable  by 
their  corresponding  contents  no  less  than  by  their  rigid  confines,  we  find 
each  one  occasionally  isolated  by  perfect  joints  or  sutures,  and  can  claim 
^em  as  three  individual  elements. 

After  these,  follows  the  fifth,  with  a  separate  block-piece,  thought  to  be 
the  vomer  of  mammals,  etc.  On  it  arise  exostosc-like  crested  sides,  perfo- 
rated by  the  ol£Eu:tory  nerves ;  they  are  the  "laminsB  cribrosse  ossis  ethmoi- 
didis."  These  again  are  overlapped  by  an  often  squarish  apical  platform, — 
presumably  representative  of  a  pair,  in  the  schematic  idea.  This  platform, 
sending  down  a  dividing  ridge — a  true  lamina  perpendicularis  ossis  etnmoidalis, 
(Cuvier) — and  joining  the  block  often  by  a  suture,  it  is  therefore  the  arch- 
top  (not,  as  Oken  and  Owen  supposed,  the  ossa  nasalia,  but)  the  lamina 
perpendicularis  and  "  crista  galli "  of  mammals.  In  amphibia  and  birds, 
It  IS  more  and  more  overlapped  by  the  expanding  forehead,  and  (the  facial 
bones,  such  as  the  nasal  ones  likewise,  covering  it)  entirely  hid  from  out* 
ward  view.  It  follows,  moreover,  that  thus  aU  the  different  segments  of 
these  five  vertebrse  contribute  in  forming  the  cranial  cavity ;  very  unlike 
the  (merely  external)  ossa  nasalia. 

This  anterior  (olfkctory)  platform  is,  backward,  followed  by  the  visual 
or  firontal  one  overlapping  most  of  the  profound  orbit, — ^which,  as  in  man, 
is  mainly  enclosed  by  the  ethmoidal  and  the  two  sphenoid  "alse"  or  side- 
slabs  :  the  anterior  of  which  passes  the  optic  nerve,  the  posterior  one  the 
glossopharyngeal  nerve, — which,  in  man,  supplies  exclusively  the  region 
of  specific  gustation  (sour,  saltish,  sweet,  bitter),  as  I  have  proved  else- 
where. The  frontal  bones  are  admitted  to  correspond  to  the  (optic)  "ale  sphe- 
noides  anteriores,"  and  in  fishes  extends  far  backward  in  the  median  une, 
often  leaving  a  median  Jbntanelle,  as  do  frequently  the  insequcnt,  narrowish 
parietal  bones  known  as  the  top-pieces  of  the  true  sphenoid  or  gustatiTe 
vertebra.  This  is  backwardly  followed  by  the  lozenge-shaped  key-stone, 
being  a  cruciate  fusion  of  two  pair  of  top-slabs :  the  anterior  ones  apper- 
taining to  the  petrous  or  auditory,  the  posterior  to  the  "  condyloid ''  or 
"hypoglossic"  side-slabs,  but  partly  separated  from  them  by  the  interven- 
ing triad  (Oken)  of  temporal  bones,  exclusive  of  the  petrous  part,  and 
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v)ddu  In  aooordaiioe  with  Ofem'f  kw^not  tnfflden^T  ^ppraokted  'bj  hit 
IQiMtnoiu  foUowen,  Agassis  and  Gould— 4b  tripartite^  ^yj^eallj  coosist- 
fag^  fifa  00  Ctenoid")  fklera,  of  extremities  and  Jaws,  a  ftdb  (shoiddefl^ 
1Mb.  fleam)  and  daTumlar  prop  (davide,  os  iscliU)i  toad  an  ooeaaioii* 
•pf  daAdent  ttjloid  liook  (ooraocnd.  not  acromion).  In  iSb»  tamporpl 
Wfos,  fliese  are  represented  by,  1st,  flie  pr^^gkmoid  biade^  pt  sanamft  aiid 
ttdiercalmn  artlciilare, — ^in  Esodne  fishes  so  eztendTdy  d^reloped  as  lo 
Hda  ftom  Tiew,  and  entirely  oreriap,  as  a  shield,  tiie  oartBarinoiis  imder^ 
^Tini;  frontal  and  parietal  bones;  2d,  themaatoM/Mp;  aadyid^tbawidEMrti 
i-4i^ee&  the  con4yle-piates  and  the  parietal  oneiP— vitii  its  eKatyd  or 
Midlnnar  baae  (as  an  os  pubis  does  a  Ibramen  obtnratofdimi)  ^wwilng 
th^dccp  tempofal  scroMde,  which  is  often  obturated  with  m eartOajiinoaa 
aembnuie  at  its  depth,-<*4ieing,  in  liif^ier  animates,  ^  oaseooa  neatet  cm- 
iBtonMs  eetarmif,  with  the  tympanum  fbr  its  obtoratoiy  membrane.  This 
tbird  or  nndnate  element  iuTariably  takes  a  similar  part  to  that  (tf  the  os 
pvbis  to  drcumsoribe  an  obtnratoi^  passage.  Hence,  in  the '' AooUivs" 
or  ftdemm  of  the  fbre-fins  of  Bubalidithys  (buifido-fish),  and  similar  ones, 
where  the  analogy  of  pelyic  structure  is  tangible,  with  an  arena  pabla,  lb* 
lamen  obturatiam,  etc.,  its  uncinate  element  is  chiefly  actlre  in  prodadng 
ftis  perfect  Ukeness,  and  thus  affi>rding  the  startin|p*point  or  due  fbr  the 
comparison. 

Tne  organs  articulating  in  fishes  in  the  temporal  bone's  rienold  oafvity, 
(er,  as  hi  tlie  cat-fish,  Pimdodus.  immorably  soldered  to  it»7 and  known  to 
oe  the  palatal  arches  in  birds,  present  the  exact  simile  of  a  hJrd^houMgr, 
wtiile  actually  representing  the  pterygoid  bones  as  the  Iblorum  of  the 
palato-nuudllary  and  intermaxillary  ibbric  The  stout  daTienlar  prop  of 
mia  palatal  "tripod"  is  the  ^asitiia  ptaygoidea  externa  of  mammals;  tiie 
blade,  the  ztnomatic  bone ;  the  uncus,  the  ttiflM  process.  In  fishes,  the 
gilMid  acts  the  zygomatic  or  blade ;  tiie  underlying  bone  that  tons  in  the 
l^enoid  cavi^  represents  the  prop  or  exterior  pto^goid ;  and  the  curred 
enslfbnn  slab  anterior  to  the  ^-ud,  the  styloia  or  hook.  The  ascending 
maxiUanr  arch  is  formed  by  the  tabulately  deyeloped  humerus  and  fore- 
arm of  tnis  palatal  apparatus ;  and  the  maxillary  and  intermaxillaries,  as 
▼ell  as  the  infraorbitals,  are  the  hand  and  five  fingers,  turned  backward 
(comp.  Esox  estor,  Les.)  of  that  fiibric.  In  birds,  the  lower  jaw  swings 
on  the  processes  ptcrygoidei ;  in  fishes,  on  the  elbow  of  upper  jaw ;  in 
maramals,  in  the  glenoid  cavity  of  the  temporal  bones.  In  Bobalichthys, 
the  last  nuchal  vertebras  present  all  the  segments  and  developments,  in  a 
premonitory  manner,  of  the  cranial  vault,  while  its  tabulate  rib-rudiments 
aSbrd  strikingly  the  inverse  likeness  of  the  occipital  steep  and  its  condylar 
passages. 


^  May  2,  1859. 

The  President,  Dr.  A.  Wislizenus,  in  the  chaii'. 

Seven  members  present. 

A  letter  was  read  from  the  Franklin  Institute,  Philad.,  17 
June,  1859,  acknowledging  the  receipt  of  No.  2  of  the  Trans- 
actions of  the  Academy. 

The  following  publications  were  received :  Canadian  Jour, 
of  Ind.,  Sci.  &  Art,  for  March,  1859, — from  the  Canad.  Inst; 
Proc.  of  the  Acad,  of  Nat.  Sci.,  Phil.,  ]^arch,  1859,— /rom  iht 
17 
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Society  ;  Pres.  Mess.  &  Doc,  Parts  11.  &  HI.,  8vo.,  1858-9, — 
from  the  Hon,  F,  P.  Blair ^  Jr. ;  On  Longevity,  by  Drs.  Chail- 
16  and  Dowler,— ^/ram  the  Authors ;  Proc.  of  the  Bos.  Soc.  of 
Nat.  Hist.,  Jan. — ^March,  1859,— ^rom  the  Society ;  U.  S.  Na- 
val Astron.  Exped.  to  Chili,  by  Lieut.  J.  M.  Gilliss,  LL.D^ 
Vols.  I.  &  II.,  W  ash.,  4to.,— ;/roi»  JV.  Holmes  ;  Cat.  of  French 
Library, — -from  C.  Witter. 

Dr.  H.  A.  Prout  read  a  paper  entitled  "  Third  Series  of 
Descriptions  of  Bryozoa  from  the  Palasozoic  Rocks  of  the 
Western  States,"  and  exhibited  drawings  of  several  new 
species. 

The  paper  was  referred  to  a  committee. 

The  committee,  to  whom  were  referred  thepapers  by  Mr. 
Reineke  on  "  Pavements,"  on  "  Filtration  of  W  ater,"  and  on 
the  "Poplar  Street  Sewer,"  recommended  that  the  same 
be  filed  m  the  archives  for  future  reference,  and  were  dis- 
charged. 

Henry  Shaw  and  Edwin  R.  Mason,  Esqrs.,  were  elected  as- 
sociate members. 


May  9,  1859. 

Vice  President  Dr.  Geo.  Enolemann  in  the  chair. 

Eight  members  present. 

The  following  books  were  received :  Sketches  of  the  U.  S. 
Coast  Sur.  1851,  4to.,— Rep.  of  XJ.  S.  Coast  Sur.,  1853,  4to., 
Maps  and  Views  accompanying  Mess.  <fe  Doc,  1853-5, 4to., — 
Patent  Office  Rep.  1853,  Part  II.,— 1854,  Parts  I.  &  IIL, 
and  1856,— Lyell's  Prin.  of  GeoL,  8vo.,  1854,— ^oi»  B.  A.  Hill; 
N.  O.  Med.  &  Sur.  Jour.,  No.  3,  May,  1859,— /rom  the  Editors. 

Mr,  Wm.  Glasgow,  Jr.,  presented  specimens  of  calcareous 
deposit  upon  wooden  troughs  from  the  water  of  the  Hot 
Springs,  in  Hot  Springs  county,  Ark. ;  also  specimens  of  Ulva 
thermarum^  an  Alga  found  on  the  water  of  these  hot  springs 
at  a  temperature  of  125*  Fahr. 

The  committee,  to  whom  was  referred  the  paper  of  Dr.  B. 
F.  Shumard,  entitled  "  Notice  of  New  Fossils  from  the  Coal 
Measures  and  Permian  strata  of  Texas,"  Ac,  reported  the 
same  for  publication  in  the  Transactions. 

Dr.  T.  C.  Hilgard  read  a  paper  entitled  "  Notes  on  Com- 
parative Organotaxis."  The  paper  was  referred  to  a  com- 
mittee. 

Dr.  Engelmann  read  a  paper  on  the  ^  Dioecious  Grasses  of 
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the  XJnited  Stetet,"  mentioned  at  a  previoas  meetiflg.     The 
piper  was  referred  to  a  committee. 

br^  Engelmann  also  read  a  paper  entitled  ^  A  Sjrnopsis  of 
the  Spedes  of  the  Genus  CuMcuia^  which  was  refeirea  to  ^a 
ecMnmittee. 

He  Teiiiail»d  foHher,  that  thete  oorimw  puMilM  hsd  a 
Hon- sbont  twen^  yean  ago,  when  he  oiitingidshed  ia  eqr  immediate 
Tioiiiilgr  ire  or  ttz  ipedee,  while  at  tiiat  time  oi4jr  oney  ttie  Cbieiita 
AmBricamg  of  Limuwie,  was  mentioned  in  tiie  worka  on  Korth  Ameiiean 
Botany.  He  nohUahed  a  flrat  paper  iUnatratod  bj  a  plate  b  tlw  4Sd  YoL 
of  Syiimsn'B  Jonmal,  (1842,)  which  attracted  aome  attention,  and  was  U- 
rarMj  noticed  and  copied  into  Hooker'a  London  Jonrnal  dT  Botany,  91 
YoL,  1848.  He  had  continned  hie  inTeatimtiona  into  thia  |eniiB»  in 
wliiflh  lie  waa  greatly  asalated  hv  being  enuded  to  compare  the  qeot- 
mena  in  tiie  oollectlonB  of  many  American  botaniata,  obligitt|^commn- 
nieated  to  him,  and  of  the  rich  herbaria  of  Sir  Wm.  HocdEer,  tfKew,  and 
of  tfad  inmerial  botanic  garden  at  Yieona,  whidi  were  wltii  the  great 
eat  liberality  entnuted  to  him.  Meanwhile,  diUhrent  botanical  enuorera 
of  our  eonnter,  eapedally  tboae  connected  with  Ike  Enloring  lucpedl- 
tiona  to  the  Weat  and  South-weat,  had  fluniahed  him  with  a  great  dad  of 
new  materiaL  Daring  hia  recent  riait  to  Borope,  the  botanical  treaaurca 
of  an  tiie  great  cdlecnona  in  London,  Faria,  Berlin,  YlemuL  Qeneta,  mid 
other  placea,  wttc  thrown  open  to  him ;  tfaeCoacntM  of  tiie  Herbaria  of  the 
botame  gartoi  in  St  Peterabnrg  were  aent  to  him;  and  many  botaniats, 
among  wliom  he  would  onlr  mention  the  Neator  of  botaniata,  Bdbaort 
Brown,  aince  deceaaed,  kinmy  aaaiated  him  with  adrice  and  witii  aped- 
mena.  He  had  not  yet  been  able  to  work  out  the  vaat  material  in  hk 
handa  into  a  complete  monograph,  aa  lie  intended  to  do,  bnt  condderad  it 
a  dnty  to  the  acnentiflc  men  who  had  ao  liberally  aaaiated  him,  not  to 
withhold  any  longer  the  ret  alts  he  had  obtained  so  fiur. 


Maj/  16,  1858. 
The  President,  Dr.  A.  Wislizenus,  in  the  chair. 

Twelve  members  present. 

Letters  were  read  from  the  **  Zeeuwsch  (Jenoots.  der  Wet- 
ens.,"  Middleburg,  17  Nov.,  1858,— the  "Naturf.  Gesells.," 
Basel,  23  Nov.  1858,— the  Roy.  Soc.  of  Sciences,  Upsal,  22 
Dec,  1858,— the  "K.  B.  Akad.  der  Wissens.,**  Munich,  26 
Dec,  1858,  —  the  "Oberhess.  Gresells.  ftlr  Natur-und  Heil- 
kunde,''  Giessen,  11  Dec,  1858, — ^the  **  Naturf.  Gesells.  in  Em- 
den,"  16  Dec,  1858,— the  "Naturf.  Gesells.  Danzig,"  16  Jan., 
1859,— the  «Soc.  de  G^ographie,"  Paris,  20  Nov.,  1858,— 
the  "  K.  L.  C.  Akad.  der  Naturforscher,"  Jena,  13  Nov.,  1858, 
— ^the  "  Verein  der  Freunde  der  Naturg.  in  Meklenburg,"  4 
April,  1858, — ^the  "Acad.  Roy.  dcs  Sciences  &  Amsterdam  " 
20  Nov.,  1858,— the  "  K.  Ber^akad.  zu  Freiberg,"  21  Nov., 
1858, — ^tbe  "  Naturf.  Gesells.  des  Osteriandes  zu  Altenburg," 
20  Nov.,  1858,  severally  acknowledging  the  receipt  of  No.  2 
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of  the  Transactions ;  from  the  "Verein  ftlr  Naturk.  im  Her- 
zogthum  Nassau,"  Wiesbaden,  11  Dec.,  1858, — the  "k.  k. 
geographischen  Gesells.,"  Vienna,  30  Nov.,  1857, — the  "Acad. 
Koy.  des  Sciences  de  Stockholm,"  15  Nov.,  1858, — the  "  k. 
Preuss.  Akad.  der  Wissensch."  Berlin,  12  Aug.,  1858, — sev- 
erally acknowledging  the  receipt  of  No.  1  of  the  Trans.j  and 
transmitting  publications  in  return. 

The  followmg  publications  were  received :  Ueber  die  chem. 
Constitution  organiscber  Verbindungen  von  H.  Kolbe,  Prof, 
zu  Marburg,  1858  ;  Mittheil.  aus  dem  Osterlande,  Band  XIV., 
Heft  1 — 2,  1858,  Altenburg,— /roy?i  tJie  Society;  Die  Athysa- 
nus-Arten  der  Grcffend  von  Wiesbaden,  von  C.  L.  Kirsch- 
baum,  1858, — Jahrbtlcher  des  Vereins  fir  Naturk.  im  Her- 
zogthum  Nassau,  Heft  12,  1857,— ;/rom  the  Society;  Zeit- 
schrift  ftlr  die  Gesammten  Natuinv.,  Halle,  Jahrg.,  1858,— ;/ro?n 
the  Editors ;  Verhandl.  der  Russisch-K.  Mineralogischen 
Gesells.  zu  St.  Petersburg,  Jahrg.,  1857-8.— ;/>om  tfie  Society; 
Atti  del  I.  R.  Istituto  Veneto,  Tom.  III.,  Ser.  III.,  Disp. 
3  &  4^-— from  the  Society;  Mem.  de  TAcadcmie  Imp.  de  Caen, 
1856-8,— ;/>'om  the  Society;  Verhandl.  des  Vereins  zur  Be- 
fbrd.  des  Gartenbaues,  Jahrg.  V.,  Heft  1-2,  Berlin,  1857, — 
from  the  Society;  Mem.  of  the  Lit.  &  Phil.  Soc.  of  Manches- 
ter, N.  S.,  Vols.  XIV.  Sd  XV.  Part  I., — Proc,  of  same,  Nos. 
1-14,— ;/rom  the  Society;  Mittheil.  der  k.  k.  geographischen 
Gesells.,  Wien.,  Jahrg.  1857,  Heft  1-2,  1858,  Heft  I,— from 
the  Society;  K.  Svenska  Vetenskaps-Akad.  Handlingar,  Ny 
foljd,  D.  I.,  1,  2,— Ofversigt,  1857,— Freg.  Eugenics  Resa, 
Haft  1-bi—from,  the  Society;  Monatsbericht  der  k.  Preuss. 
Akad.  der  Wissens.  zu  Berlin,  1857-1858,— ;/ram  the  Socie- 
ty; Reply  to  the  "  Statement  of  the  Trustees"  of  the  Dud- 
ley Observ.,  by  B.  A.  Gould,  Jr.,  Albany,  1859;  Rep.  of  Pro- 
gress of  the  Geol.  Sur.  Canada,  for  1857,— 7/row  the  Survey; 
Mess.  &  Doc,  Vols.  I.  &  III.,  1858-9, — Rep.  on  Nav.  Con- 
tracts, 1859,— /rom  the  Hon.  F,  P,  Blair ^  Jr.;  Rep.  of  Ex- 
plor.  Exped.,  1842-8-4,  by  Capt.  J.  C.  Fremont,  8vo.,  1845,— 
from  B,  A.  Hill,  Esq.;  Jour.  Franklin  Inst.,  May,  1859, — 
from  the  Society. 

The  committee  to  whom  was  referred  the  paper  of  Pro- 
fessor Russell  on  "  Western  Antiquities,"  recommended  that 
the  same  be  filed  in  the  archives  for  future  reference,  and 
were  discharged. 

It  was  voted  that  the  Curators  be  authorized  to  engage  the 
assistance  of  a  taxidermist,  if  necessary,  for  the  better  pre- 
servation of  the  zoological  specimens  in  the  museum. 
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The  Oeological  Sxbuctubb  of  the  ^^  Jornada  del  MuertOy* 
New  Mexko^  beinff  an  Abstract  from  the  Oeoly^ical  Re^ 
portof  the  McpedUion  under  Copt.  John  Ikfp^  Topi 

En^s.^for  boring  Artesian  Wells  along  the  Hne  of  tte 
82tf  ParaUel  Bj  O.  G.  Shuxabd,  M^.,  Geologist  of 
the  Expedition. 

Befine  entering  into  a  detailed  deaeriptiion  of  the 
et  the  district  of  country  knewn  as  the  Jornada  del 
we  will  offer  a  few  remarks  npon  its  general  features. 

It  lays  immediately  east  or  the  Bio  Grande,  and  may  be 
desGri1>ed  in  general  terms  as  a  gently  slopiin^  plain,  some- 
what elliptical  in  form  and  enclosed  on  both  stdes  by  lofty 
mountains.  This  plain  extends  flrom  near  the  southern  ex- 
tremitv  of  the  Dofia  Ana  Mountains  NJJ'.W;  for  the  distance 
dt  eighty  or  ninetv  miles,  and  varies  from  twelve  to  forty 
miles  in  width.  Near  the  southern  extremity  it  is  partly  in- 
terrupted by  the  Dofia  Ana  Mountains,  and  there  its  widdi 
does  not  exceed  twelve  miles ;  but  as  we  travel  north  it  rap- 
idly widens,  attaining  its  greatest  transverse  diameter  at 
the  distance  of  twenty  or  twenty-five  miles;  it  then  gradu- 
ally diminishes  until  we  arrive  all  the  northwestern  extremity, 
where  it  does  not  exceed  eiffhleen  or  twenty  miles  in  width. 
Throughout  the  entire  length  it  is  marked  by  a  distinct  cen- 
tral depression,  which,  as  will  be  seen  hereafter,  corresponds 
pretty  accurately  with  the  synclinal  axes  of  the  underlying 
strata. 

Wherever  examined,  the  surface  formation  was  found  to 
consist  of  detritus  of  rocks  in  all  respects  the  same  as  those 
composing  the  neighboring  mountains,  from  which  it  has  been 
doubtless  mainly  derived.  The  precise  thickness  of  this  de- 
posit could  not  be  very  accurately  determined,  as  only  a  few 
natural  sections  were  observed,  and  these  only  near  the  base 
of  the  mountains.  In  two  localities  its  observed  thickness 
was  nearly  five  hundred  feet. 

The  two  ranges  of  mountains  forming  the  eastern  and  west- 
em  boundaries  of  the  Jornada  del  Muerto  curve  gently  in 
opposite  directions,  and  are  remarkable  for  their  close  general 
resemblance  and  simplicity  of  structure.  In  each  we  find  a 
gentle  slope  towards  the  plain,  and  bold  and  nearly  vertical 
}>recipices  in  the  opposite  direction.  Along  their  summits  are 
exhibited  the  sharp  and  jagged  edges  of  their  uplifted  strata. 

The  range  on  the  east  varies  in  width  from  five  to  fifteen 
miles,  and  forms  a  nearly  continuous  range  extending  north 
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and  south  the  entire  length  of  the  "Jornada."  As  will 
hereafter  be  seen,  it  is  composed  principally  of  upheaved 
strata  of  dark  gray,  blue  and  black  sub-crystalline  lime- 
stone, dipping  west  at  various  angles.  Although  these  moun- 
tains have  the  same  general  direction  and  are  apparently 
continuous  with  the  Organ  range,  with  which  they  have  been 
hitherto  classified,  nevertheless  their  general  conformation 
and  structure  are  totally  distinct.  In  no  respect  is  there  the 
slightest  resemblance  between  them,  one  being  composed  al- 
most entirely  of  sedimentary  strata,  and  the  other  mainly  of 
eruptive  rooks.  The  cause  of  the  upheaval  of  this  portion  of 
the  Organ  Mountains  is  rendered  fiUly  ai)parent  by  a  chain  of 
low  igneous  hills  which  have  been  traced  extending  along  the 
eastern  base  for  the  distance  of  nearly  ninety  miles,  and  which 
towards  the  south  appear  to  be  continuous  with  the  eruptive 
rocks  of  the  Organ  Mountains. 

Upon  the  western  side  of  the  "Jornada"  the  mountains  are 
interrupted  at  their  northern  and  southern  extremities  by 
broad  valleys ;  the  main  portion  of  the  range  being  separated 
in  the  one  direction  from  the  Fra  Cristoval  Mountain  by  an 
extensive  volcanic  district,  and  in  the  other,  from  the  Kobledo 
Mountain  by  the  valley  of  the  Rio  Grande  and  a  chain  of  ig- 
neous hills.  Although  in  general  appearance  very  closely  re- 
sembling the  mountains  upon  the  opposite  side  of  the  plain, 
the  central  portion  of  this  range  is  found  to  differ  somewhat 
from  them  m  composition,  the  limestone  being  here  overlaid 
by  grits,  shales,  and  sandstone,  which  altogether  present  an 
average  thickness  of  about  eight  hundred  feet,  and  are  uni- 
formly foimd  dipping  towards  the  east.  The  length  of  this 
portion  of  the  range  is  from  forty  to  forty-five  miles. 

Geologically  speaking,  then,  the  Jornada  del  Muerto  may 
be  considered  as  nothing  more  than  a  simple  trough,  compo- 
sed mostly  of  limestone,  sandstone,  and  shale,  and  covered  to 
the  depth  of  five  or  six  hundred  feet  with  loose  detritus.  It 
is  the  upheaved  edges  of  these  strata  that  constitute  the 
mountains  on  either  side,  their  synclinal  axes  being  every- 
where strongly  marked  by  the  central  depression  of  the 
plain. 

As  this  trough  throughout  the  greater  portion  of  its  length 
appears  to  be  entirely  free  from  igneous  protnisions,  I  am 
of  the  opinion  that  an  abundant  supply  of  water  can  here 
always  be  obtained  by  means  of  Artesian  Wells.  The  depth 
to  which  borings  would  have  to  be  carried  for  this  purpose 
can  not  very  readily  be  determined,  as  but  few  natural  sec- 
tions were  exposed  upon  the  plain,  and  these  only  extended 
through  a  portion  of  the  detritus.  But  as  the  Cretaceous 
sandstone  overlying  the  shale  of  the  Coal  measures,  which 
would  have  to  be  first  passed  through,  exhibits  in  the  moun- 
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tainfl  upon  the  western  side  of  the  ^  Jornada"  an  average 
thickneBa  of  about  aix  hundred  feet,  it  is  prolMd»le  that  water 
oonld  not  be  obtained  at  a  less  dxatanoeDOD^eath  the  anrfiioe 
than  a  thousand  or  fifteen  hundred  feet. 

Aa  the  ^  Jomada,"  besides  its  lateral  slopesi  preaenta  a 
l^eral  one  from  NJKT.W.  to  S.S^^  the  most  mvorable  aitna- 
tion  for  the  experiment  would  probably  be  along  the  central 
depression  marking  the  synclinal  axis  of  the  str^tai  tddng 
oare  to  avoid,  on  the  one  hand,  the  igneous  protmnons,  S 
which  the  Dofia  Ana  Mountains  form  a  portion,  and  on 
the  other,  the  chain  of  volcanic  hills  near  the  north-western 
extremity  of  the  plain. 

Agreeably  to  instructions,  I  started  from  DofSa  Ana, 
<hi  the  afternoon  of  the  11th  of  December,  accompanied  by 
Mr.  S.  Homans,  Topographer,  Mr.  Thompson,  guide,  six 
laborws  and  Mexican  packers,  and  a  mounted  escort  of  nine 
soldiers. 

Taking  a  course  in  the  direction  of  the  north-western  ex- 
tremity of  the  Dofia  Ana  Mountains,  we  travelled  over  red 
and  purple  porphyry,  greenstone,  basalt,  and  felspatiiic 
rocks,  usually  covered  with  coarse  reddish  sand  and  detritus, 
bearing  a  mcKlerately  fertile  soiL  To  the  south-west  and  on 
the  opposite  side  of  the  Rio  Qrande,  the  abrupt  edges  of  up- 
heaved sedimentary  strata  (Upper  Carboniferous)  were  seen 
projecting  to  the  height  of  near  a  thousand  feet,  forming  the 
summit  of  the  Robledo  Mountain,  which  presents  somewhat 
precipitously  to  the  cast,  and  slopes  gradually  towards  the 
west  and  south-west,  where  it  is  abruptly  terminated  by  an 
igneous  peak  known  as  the  "  Picacho."  The  Robledo  Moun- 
tain extends  north-west  and  south-east  for  the  distance  of 
about  eight  miles;  and  it  appears  to  be  composed  almost 
entirely  of  stratified  rocks,  winch  present  an  irreffular  dip  of 
from  10"  to  20°  S.W.  From  its  north-eastern  base  to  the 
Dona  Ana  Mountains,  occurs  a  broad  open  space,  composed 
mostly  of  eruptive  rocks,  which  may  be  traced  extending  as 
far  as  the  "  Picacho,"  where  they  rise  above  the  general  sur- 
face to  the  height  of  eight  hundred  and  lifly  feet.  After 
ascending  by  a  gradual  slope  for  several  miles,  we  finally 
reached  the  base  of  the  Dona  Ana  Mountains,  and  entered 
a  deep  and  very  rugged  canon,  where,  finding  an  abundance 
of  water  and  good  grass  for  our  animals,  we  concluded  to 
encamp  for  the  night. 

The  Doiia  Ana  Mountains  extend  in  a  north-westerly  direc- 
tion for  six  or  seven  miles,  and  are  composed  of  a  number  of 
conoidal  peaks,  the  highest  of  them  about  one  thousand  feet 
above  the  general  level  of  the  plain.  Many  of  them  are 
completely  isolated,  and,  owing  to  their  lower  portions  being 
thickly  covered  with  detritus,  appe^ur  to  shoot  up  abruptly 
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from  a  smooth  and  gently  sloping  plain.  The  portion  of  these 
mountains  observed  to-day  consists  of  gray  and  purple  por- 
phyry, mica-schist,  greenstone,  compact  quartz,  and  felspar, 
most  of  which  appear  to  be  undergoing  rapid  disintegration, 
being  not  unfrequently  so  soft  as  to  crumble  readily  between 
the  fingers.  The  weathered  faces  are  of  yellowish,  brown, 
and  purple  colors. 

Dec,  12.  Started  at  7  o'clock.  For  the  first  few  hours  we 
continued  to  wind  through  deep  and  rugged  caiions,  some  of 
which  presented  nearly  vertical  sides,  exhibiting  here  and 
there  tortuous  veins  of  greenstone  and  quartz.  As  we  pro- 
gressed, the  rocks  became  harder  and  more  granitic  in  their 
character  until  we  arrived  at  the  eastern  base  of  the  range, 
where  coarse  gray  porphyritic  granite  was  alone  observed. 

We  next  emerged  mto  a  broad  and  gently  sloping  plain, 
everywhere  covered  with  short  yellowish  moss-like  grass,  and 
extending  uninterruptedly  as  far  as  the  Organ  Mountains. 
This  plain  here  constitutes  the  southern  and  narrowest  portion 
of  the  "  Jornada  del  Muerto,  which,  from  this  point  expands 
rapidly  in  width  and  extends  many  miles  in  a  N.N.W.  direc- 
tion, being  bounded  on  either  side  by  lofty  mountains,  whose 
sharp  and  jagged  points  appear  in  the  distance  rising  one 
above  the  other  in  almost  endless  succession. 

Being  desirous  of  commencing  the  examination  of  its  east- 
em  boundary  as  far  south  as  practicable,  we  now  travelled 
in  a  direction  N.  70°  E.  The  first  six  miles  was  over  a  grad- 
ual descent,  covered  with  fragments  of  eruptive  rocks,  which 
were  surrounded  by  fragments  of  dark  gray  compact  sub- 
crystalline  limestone,  containing  numerous  carboniferous  fos- 
sils. We  now  encountered  a  more  fertile  soil,  which  was 
covered  in  places  with  a  luxuriant  growth  of  grass. 

Towards  evening,  we  arrived  at  the  western  base  of  the 
Organ  Mountains,  and  shortly  after  entered  a  deep  gorge, 
near  the  eastern  extremity  of  which  we  were  lucky  enough 
to  find  a  running  stream  of  good  water,  where  we  concluded 
to  encamp  for  the  night. 

This  gorge  or  cafion  extends  in  an  easterly  course  about 
four  miles,  and  is  walled  on  either  side  by  rugged  and  nearly 
vertical  cliffs,  which  afforded  us  a  fine  opportunity  of  ascer- 
taining the  structure  of  the  mountains.  These  wore  found  to 
consist  of  dark  gray  and  bluish  sub-crystalline  limestone  of 
the  upper  division  of  the  Carboniferous  system  and  porphy- 
ritic granite.  The  limestone  is  in  massive  beds,  strongly  up- 
heaved against  the  granite,  dipping  W.S.W.  from  30°  to  80°. 
Its  exposed  thickness  is  near  two  thousand  feet.  Near  the 
point  of  contact  with  the  eruptive  mass,  it  is  highly  metamor- 
phosed, being  hard,  brittle,  and  of  dingy-brown  and  black 
colors.    Fossils  occur  in  this  limestone  in  the  greatest  abun- 
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danee.  In  -many  places,  beds  of  oonmderable  tbiokii)a8s  ap- 
pear to  be  almost  entirely  compoeed  of  the  temama  of  OH" 
n&Uka,  In  addition  to  these,  the  rook  presents  agg^wt 
variety  of  other  forms,  among  which  we  recognise  the  JfV^ 
AreftM  eor(i,  and  P.  punctcOtis. 

The  ptimite  was  only  observed  near  the  eastern  side  of  the 
mountains,  in  the  form  of  detached  conical  hills,  abdve  the 
h^est  of  which  the  edges  of  the  uplifted  oarboniferons  strata 
are  seen  to  project  many  hundred  feet.  These  hills  are  but 
spurs  of  the  emptiye  portion  of  the  Orean  Range,  which  onlf 
a  few  miles  fhrther  south  rise  majestically  to  the  heiffht  of 
several  thousand  feet.  The  rocks  composing  these  fauls  do 
not  differ  essentially  in  composition  from  those  constttutio^ 
the  greater  portion  of  the  Oigan  Range  at  the  souA.  They 
are  usually  of  a  light  gray  color,  and  contain  a  much  laiger 
proportion  of  felspar  than  usual,  and  a  defidencry'  of  miea. 
These  everywhere  appear  to  be  undeigoing  rapid  disinte- 
gration. 

Dee.  IS.  Started  at  8  o'clock.  Having  with  soqie  little 
difficulty  regained  the  mouth  of  the  cailon,  we  travelled  du- 
ring the  remainder  of  the  day  in  a  northerly  direction,  keeping 
as  near  the  western  base  of  the  mountains  as  practicable. 
Our  road  was  over  a  succession  of  low  bills,  composed  piind- 
nally  of  carboniferous  limestone  and  limestone  detritus,  the 
latter  often  firmly  cemented  with  calcareous  matter  and  con- 
taining fragments  of  quartz  and  sandstone. 

The  Organ  Mountains,  as  observed  to-day,  present  an  aver- 
age width  of  about  five  miles,  and  a  height  above  the  plains 
of  from  two  thousand  to  two  thousand  five  hundred  feet.  In 
their  general  course  they  appeared  to  curve  gently  towards 
the  east,  exhibiting  a  slope  to  the  west  and  nearly  vertical 
cliffs  to  the  east.  Wherever  examined  they  Tvere  found  to  be 
composed  chiefly  of  massive  beds  of  gray  and  dark  highly 
fossiliferous  limestone.  The  fossils  obtained  from  these  beds 
seem  to  indicate  that  they  belong  to  the  Coal  Measures,  as 
follows:  Athyris  suhtilita^  (Hall,)  Spirifer  hemijplicattcsy 
(Hall,)  Prodiictus  semiretictdatuSj  and  JBeUerophon,  With 
these,  I  found  also  a  slender  species  of  Chemnitzia^  and  nu- 
merous columns  of  Crlnoids,*  These  strata  are  often  highly 
contorted  and  dislocated,  and  present  a  general  dip  to  the 
W.S.W.  of  about  45°.  In  a  few  places,  they  are  traversed 
from  top  to  bottom  by  tortuous  veins  of  compact  and  cellu- 
lar quartz.    No  granite  was  observed  during  the  day. 

The  Jornada,  with  the  exception  of  being  much  wider,  did 


*  I  am  indebted  to  my  brother,  Dr.  B.  F.  Shumard,  for  determining 
the  fossils  of  tiiis  paper. 
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not  differ  in  general  appearance  from  the  portion  already 
described.  On  either  side,  the  surface  exhibits  a  gentle  slope 
towards  the  centre,  and  is  everywhere  covered  with  moss-like 
grass.    Soil  calcareous  and  moderately  fertile. 

Towards  evening  we  came  to  a  series  of  rocky  basins,  filled 
with  clear  water  supplied  from  springs  in  the  vicinity.  At 
this  point  we  concluded  to  encamp  for  the  night. 

Dec.  14.  Continued  our  route  in  a  northerlv  direction,  our 
road  being  mostly  over  rocks  of  the  same  cuaracter  as  ob- 
served yesterday.  In  a  few  places  the  limestone  contained 
bands  of  coarse  grained  yellow  quartzose  sandstone  of  the 
same  character  as  that  met  with,  yesterday,  in  the  detritus. 
To  the  east,  the  mountains  are  to  be  seen  rising  to  the  height 
of  near  two  thousand  feet,  and  the  edges  of  the  upheaved 
strata  are  found  overlapping  each  other  in  quick  succession, 
presenting  abruptly  to  the  east,  with  a  continuous  slope  to 
the  west,  which  corresponds  very  closely  with  the  general 
inclination  of  the  strata,  so  that  the  mountains  present  the 
appearance  of  having  been  cleft  through  their  centres.  After 
travelling  eight  miles,  we  were,  in  consequence  of  the  severe 
indisposition  of  one  of  the  party,  compelled  to  halt  for  several 
hours,  during  which  time  1  busied  myself  in  exploring  a  rug- 
ged cafion  that  extends  through  the  mountains  in  an  easterly 
direction.  It  presents,  on  both  sides,  nearly  vertical  cliffs  of 
limestone,  from  one  to  two  thousand  feet  in  height,  and  is 
terminated  abruptly  at  the  eastern  extremity  by  an  igneous 
protrusion  of  gray  porphyritic  granite,  against  which  the 
limestone  was  observed  resting  in  a  highly  metamorphosed 
condition.  The  line  of  this  igneous  protrusion  may  be  dis- 
tinctly traced  along  the  eastern  base  of  the  mountains  for  a 
number  of  miles,  appearing  everywhere  in  close  contact  with 
the  limestone,  and  nsing  gradually  towards  the  south,  until  it 
attains  the  height  of  eight  hundred  or  a  thousand  feet. 

Several  large  springs  were  observed  near  the  eastern  ex- 
tremity of  the  canon,  and  I  am  of  the  opinion  that  good  water 
can  here  always  be  obtained  in  abundance. 

The  limestone  was  highly  charged  with  remains  of  Crinou 
dea,  I  found  here,  also,  Productua  cora,  P.  costatuSy  P.  semu 
reticulatteSy  Chonetes  Smithiy  Atrypct^  (Sp.  undt.)  Ithyncho- 
neUa^  (Sp.  undt.)  StraparoUvs  catilloidesy  JfautiluSy  (Sp. 
undt.)  JF^mesteUOy  Syringopora,  These  fossils  indicate  that 
at  least  a  portion  of  these  strata  belong  to  the  era  of  the 
Coal  Measures.  In  places,  the  strata  were  again  found  highly 
contorted,  fractured,  and,  in  a  few  instances,  standing  almost 
vertical.    The  general  dip  is  about  45°  west. 

By  3  h.  P.  M.,  we  were  again  in  motion,  continuing  our 
northward  course  over  rocks  of  the  same  character  as  before, 
until  we  arrived  at  the  San  Andres  canon.    As  this  afforded 
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an  easjrpasBage  throudi  the  moontaiiis,  and  it  being  desirable 
to  ascertain  as  minut^y  as  possible  the  character  <n  the  rooks 
along  their  eastern  basci  we  here  condaded  to  change  our 
course  and  enter  the  cafion.  It  proved  to  be  ezeerain|pj 
roogh,  and  presented  on  either  side  pjredpitons  iralls  of  mas- 
Are  lunestone  of  abont  the  same  aftitude  as  those  encoan- 
tered  yesterday*  The  limestone  is  here  of  a  nrach  darlcer 
color  and  far  more  compact  than  any  preyionaly  observed. 
When  strack  with  the  hammer  it  emits  a  solphnroos  odoTi 
bat  does  not  differ,  palieontologically,  from  that  seen  dnxniff 
^e  morning.  In  a  few  places,  hard  yellowish  and  brownish 
qnartiose  sandstone  and  dttrk  colored  adust  were  fonnd  in* 
teroalated* 

The  cafion  proved  to  be  aboat  six  nules  in  length,  and 
ftom  a  few  yaids  to  a  mile  wide,  and  appears  to  have  been 
hollowed  out  of  the  solid  rock  by  erosion.  Kear  the  eastern 
extremity  a  large  stream  of  dear  water  gashes  oat  from  near 
the  base  of  the  strata,  and,  after  flowing  for  several  hundred 
yards  in  an  easterly  direction,  again  disappears  beneath  the 
snrflioe. 

Jhc.  16.  Shortly  after  starting  this  morning  we  readied 
tiiick  beds  of  mica  and  hornblende  sdiist,  which  continned  to 
be  hugdy  exhibited,  until  we  arrived  at  llie  eastern  extremity 
of  the  cafion.  Here  the  sranite  was  again  observed  in  the 
form  of  low  conical  hills,  uie  highest  of  them  not  exceedii^ 
four  or  five  hundred  feet.  Near  the  point  of  emergence  from 
the  cafion  the  limestome  presents  to  the  east  in  bold  and 
nearly  vertical  clifis,  some  of  which  were  estimated  at  nearly 
three  thousand  feet  in  height.  In  front  of  these  extends  the 
"  Valley  of  the  Salt  Lakes,"  which  is  here  about  thirty  miles 
broad,  and  is  abruptly  terminated  on  the  east  by  the  Sacra- 
mento Range,  whose  highest  point,  the  Sierra  Blanca,  was 
seen  towering  far  above  the  rest,  its  summit  mantled  with 
snow.  This  range,  like  the  one  we  have  just  been  ex- 
amining, bears  north  and  south,  and  apparently  possesses  the 
same  geological  constitution.  Having  reached  the  eastern 
side  of  the  Organ  Mountains,  we  travelled  for  several  hours 
in  a  northerly  direction.  Our  road  was  for  the  most  part  over 
beds  of  hornblende  and  mica-schist  and  porphvritic  granite. 
The  two  first  reposed  upon  the  last,  and  were  tluckly  marked 
with  veins  of  quartz  and  greenstone.  The  granite  is  of  a 
light  gray  color,  decomposing  rapidly,  and  often  contains 
masses  of  compact  felspar  several  feet  in  diameter. 

Late  in  the  day  we  arrived  at  the  Pina  Blanco  cafion,  which, 
like  the  one  we  passed  through  in  the  morning,  appears  to 
have  been  produced  by  erosion.  On  both  sides,  are  bold  and 
rugged  cliffs,  from  fifteen  hundred  to  two  thousand  feet  high. 
Here  the  limestone,  although  strongly  upheaved  and  highly 


848  TRANS.    OF  THB  ACAD.    OF  SCIENCE. 

contorted,  seoms  to  have  undergone  but  slight  metamorphic 
change.  The  fossils  obtained  here  are  chiefly  ProchKtiia 
coittattcs.  The  thickness  of  the  strata,  as  well  as  could  be 
determined  from  their  exposed  edges,  is  about  three  thousand 
feet.  After  travelling  several  miles  through  this  canon,  we 
gradually  ascended  to  the  summit  of  the  mountains  where 
night  overtook  us,  and  we  were,  for  the  first  time  since  leav- 
ing Dona  Ana,  obliged  to  camp  without  water.  Tempera- 
ture at  12  o'clock  P.  M.,  8*  F. 

The  height  of  our  evening  camp,  as  determined  by  barome- 
trical measurements,  was  found  to  be  one  thousand  seven 
hundred  and  eighty-one  feet  above  Doiia  Ana,  and  five 
thousand  six  hundred  and  fifty- eight  feet  above  the  level  of 
the  sea. 

Dec,  16.  At  a  little  distance  from  our  last  evening's  camp, 
we  came  to  a  small  spring  of  clear  water,  impregnated  with 
sulphuretted  hydrogen  gas.  It  possesses  a  slightly  alkaline 
but  not  very  disagreeable  taste.  Here,  we  concluded  to  take 
breakfast  and  allow  our  animals  time  to  graze.  After  a  cou- 
ple of  hours'  delay,  we  again  started,  taking  a  north-west 
course  through  the  mountains,  which  here  are  about  fifteen 
miles  in  breadth,  iind  exhibit  sharp  and  jagged  peaks,  all  of 
which  slope  towards  the  west,  and  present  precipitously  in 
the  opposite  direction.  At  a  little  distance,  these  appear  to 
rise  one  above  the  other  in  the  utmost  confusion ;  but  upon 
a  closer  examination,  thcv  were  found  to  present  a  distinct 
linear  arrangement,  the  different  ridges  corresponding  to  the 
edges  of  the  uptilted  strata. 

During  the  day,  the  sandstone  was  frequently  observed, 
apparently  occupying  a  position  superior  to  the  limestone.  It 
nowhere  exhibits  a  thickness  of  over  sixty  or  seventy  feet. 
It  is  usually  hard,  fine  grained,  and  of  light  yellow  and  gray- 
ish colors.  In  a  few  places,  it  is  finely  laminated  and  highly 
micaceous.  The  limestone  did  not  differ  in  thickness,  or  gen- 
eral character,  from  that  of  yesterdav.  As  before,  it  was 
found  to  be  rich  in  organic  remains.  Among  the  species  col- 
lected from  it  during  the  day  were  Produetua  rnqmcos- 
tatus^  (Shum.,)  Prod,  splendens^  (Nor.  &  Prat.,)  Spirifer 
hemiplicatxis^  (Hall,)  JF\isiUina  cylindrical  (Fischer,)  and 
Athyris  atibtilita^  (Hall,)  All  of  these  fossils  are  peculiar  to 
the  Coal  Measures  of  the  Western  States.  In  a  few 
places,  I  observed  veins  of  quartz.  Springs  of  sulphur  water 
were  several  times  encountered  during  the  day. 
1^  Dec,  17.  For  the  first  few  hours  we  continued  to  travel 
north-west,  our  road  being  mostly  over  rough  peaks  and 
through  deep  canons,  which  rendered  this  portion  of  the 
day's  march  necessarily  slow  and  very  toilsome.  The  strata 
still  preserved  a  westerly  dip  and  presented  precipitously  to 
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th^  east.  The  weathered  fiu^a  of  the  limeatene  were  of  a 
hnght  yellow  color,  and  often  coated  with  aaline  eSoreaoenoe. 
When  fteahlj  fractured,  it  exhibited  variona  shades  of  Uae, 
hrowii,and  black.  FosiBila  of  the  same  character  aa  laat  xneii^ 
tioned  were  detected  in  it,  in  great  nomhen^.  and  in  maoj 

K*  oea  i^  atrata  appeared  to  be  almost  entire^  oompqaed  of 
crinite  oolnmns. 

Towards  noon  we  wain  came  in  sight  of  the  ^  Jomadai" 
and  soon  afterwards  descended  by  a  gentle  slope  .ftom  the 
mountains  to  its  eastern  border.  We  then  travelled  neaily 
due  north  over  thick  deposits,  piindpaUy  of  course  ulioions 
fMnd  and  angular  blocks  of  limestone  and  sandstone,  oiften 
jbmly  cemented  with  calcareous  matter.  The  surface  of  the 
country  is  hilly,  and  jfrequently  divided  by  long  narrow  ra- 
vines, and  presents  a  gentle  slope  to  the  west.  Kear  the 
base  of  the  mountains  Uie  sandstone  was  again  enconnte^d^ 
and,  inplaoeH,  presented  a  thickness  of  neany  three  hundred 
feet.  Wherever  seen,  it  was  found  resting  conformably  upon 
the  limestone  and  with  the  whole  dipinng  west  at  an  an(^ 
of  about  80^. 

Late  in  the  day  we  reached  a  chain  of  low  hills  that  ex- 
tend firom  the  mountains  several  miles  into  the  ^Jornada.'* 
These  are  composed  chiefly  of  gray  and  dark  colored  lime- 
stone. fVom  tnese  the  mountams  were  to  be.  traced  nor^i- 
ward  as  far  the  eye  could  reach.  For  the  first  twenty  or 
twenty-five  miles,  they  appeared  not  to  differ  in  general 
composition  or  character  urom  those  already  examined;  the 
slope  being  uniformly  to  the  west.  Beyond  this,  they  were 
seen  for  the  first  time  sloping  cast,  while  the  abrupt  clifis  faced 
the  west. 

Having  now  carried  our  explorations  northward  nearly 
eighty  miles  and  obtained  a  tolerably  accurate  knowledge  of 
the  general  geological  feature  of  the  eastern  boundary  of  the 
"Jornada,''  we  concluded  to  devote  the  remaining  portion  of 
the  time  allotted  us  for  exploration  to  the  examination  of  the 
mountains  along  the  western  border. 

Being  disappointed  in  our  expectations  of  finding  water 
and  good  grass  during  the  latter  portion  of  the  day's  march, 
we  were  compelled  to  cross  the  plain  after  night,  and  after  a 
toilsome  marcn  of  more  than  four  hours  we  struck  the  wagon 
road  about  three  miles  north  of  the  "  Laguna  del  Muerto." 
Our  animals  now  began  to  exhibit  strong  symptoms  of  ex- 
haustion, and  we  were  compelled  very  reluctantly  to  encamp 
for  the  night  with  but  little  fuel  and  no  water. 

The  "Jornada,"  at  the  point  we  crossed  it,  is  about  eighteen 
or  twenty  miles  wide,  ana  presents  a  gentle  slope  from  either 
side  towards  the  centre.  The  surface  of  the  country  is  every- 
where covered  with  loose  soil  and  detritus ;  but  their  precise 
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character  could  not,  in  consequence  of  the  darkness  of  the 
night,  be  determined. 

Dec,  18.  We  arose  this  morning  at  an  early  hour,  and  by- 
Si  h.  A.  M.,  were  again  on  our  journey,  taking  a  southerly 
course  in  the  direction  of  the  **  Ojo  del  Muerto.**  Our  road  was 
over  thick  beds  of  volcanic  rocKs,  consisting  of  dark  colored 
scorise,  basalt,  greenstone,  and  other  eruptive  rocks,  most  of 
these  apparently  undergoing  rapid  disintegration,  and  en- 
crusted frequently  with  a  chalky  substance.  The  surface  of 
the  ground  is  thickly  coated  with  coarse  reddish  sand,  and 
fragments  of  porphyry,  basalt,  and  other  eruptive  rocks. 

At  the  distance  of  three  miles  we  came  to  the  ^  Laguna  del 
Muerto,"  an  irre^lar  bafiin-shaped  depression  in  the  prairie, 
capable  of  containing  a  large  body  of  water.  The  noor  of 
this  basin  appears  to  be  composed  of  compact  igneous  rock, 
which,  together  with  the  fact  of  there  being  no  lateral  outlet 
to  it,  will  sufficiently  account  for  water  being  found  here, 
sometimes  several  months  after  the  rainy  season.  A  little 
north  of  this  wo  entered  a  rugged  canon,  through  which  our 
road  gradually  descended  until  we  reached  the  "Ojo  del 
Muerto."  Near  the  entrance  of  this  caiion  occurs  a  chain  of 
low  conical  hills  composed  of  highly  metamorphosed  sand- 
stone and  gritstone.  These  are  light  ^ray  and  yellow,  and 
exhibit  merely  indistinct  traces  of  stratification.  The  layers 
are  strongly  waved,  and,  as  well  as  could  be  determined,  pre- 
sent a  general  dip  to  the  east  of  about  30°. 

Passmg  these  hills  we  again  struck  eruptive  rocks,  which 
continued  to  prevail  largelv  during  the  remainder  of  our 
morning  march.  They  consist  for  the  most  part  of  vesicular 
amygdaloid,  dark  colored  scoriae,  and  purplish  porphyry,  all 
of  which  appear  to  be  yielding  rapidly  to  the  weather,  being 
not  unfrequently  so  soft  as  to  crumble  readily  between  the 
fingers. 

About  nine  o'clock,  we  reached  the  **Ojo  del  Muerto,** 
a  running  stream  of  clear  water  originating  from  springs  that 
issue  from  the  igneous  rocks.  The  water  is  highly  alkaline, 
and  has  a  bitter  taste  and  an  odor  of  sulphuretted  hydrogen. 
The  neighboring  ground  is  in  places  coated  with  an  efiiorea- 
cence  of  sulphur  and  soda. 

As  it  was  thought  desirable  to  obtain  a  knowledge  of  the 
country  between  this  point  and  the  "  Fra  Cristoval  Mountain," 
situated  about  ten  miles  distant,  I  left  the  greater  portion  of 
the  party  in  camp,  and,  taking  with  me  a  sufiicient  escort, 
started  in  a  north-east  direction.  After  travelling  a  mile  or 
more  over  igneous  rocks  of  the  same  character  as  before,  we 
came  to  thick  beds  of  black  scoriaceous  lava,  which  contin- 
ued to  be  largely  exhibited  until  we  reached  the  base  of  the 
"  Fra  Cristoval  Mountain.^    This  lava  stream  is  about  nine 
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ttifles  faroad,  from  four  to  five  hundred  feet  fhidci  and  appears 
to  have  proceeded  westward  from  several  distfaiet  pomts  of 
etaption.  To  the  east,  it  is  everywhere  abmpily  terminated 
1^  a  ehain  of  low  conical  lulls  that  stretch  many  miles  to  the 
iKntli«east|  and  consist  of  scorias  and  compact  basalt;  ihA 
farmer  bearing  marics  of  having  been  snbjected  to  a  mnoh 
more  intense  heat  than  anv  hnherto  observed,  bdng  Ik^ 
ftmble,  and  resembling  highly  bnmt  dnders.  Fronk  these 
hfflsthe  lava  stream  was  observed  gradually  descending  and 
brandling,  it  beinff  in  a  nnmber  of  places  cat  throngfa  %  fhis 
Bio  Grande,  whidi  here  winds  a  tortaons  coarse  over  vol- 
canic rocks,  and  affords,  by  its  smootJi  shining  sor&ce  «nd 
grassy  borders,  a  pleasing  contrast  to  the  otherwise  barren  and 
l^oomy  character  of  the  scenery. 

Late  in  the  day,  we  arrived  at  the  '^Fra  Cristoval  Moon- 
tain.''  It  is  about  eighteen  miles  in  length,  and  rises  abmptly 
to  the  height  of  fifteen  hundred  or  two  thousand  feet  Its 
general  bearing  is  pretty  generally  north  and  south,  and  its 
western  base  is  partly  washed  by  the  waters  of  Ac  B3k» 
Grande. 

The  rooks  composing  this  mountain  are  principally  massiviB 
strata  of  hard  blue  and  gray  subcrystalline  limestone  of  the 
Carboniferous  group.  In  places,  uie  beds  are  largely  com- 
posed of  the  remains  of  Crinoidea  andvdns  of  quarts;  green- 
stone and  fibrous  gypsum  are  seen  traversing  them  in  various 
directions.    The  dip  is  W.  20^ 

From  this  mountain  we  obtained  a  good  view  of  the  "Jor- 
nada'^  and  the  valley  of  the  Rio  Grande.  The  former  could 
be  distinctly  traced,  extending  north-west  and  south-east  for 
many  miles,  presenting  a  vast  unbroken  grassy  plain  of  a 
somewhat  ovoidal  outline,  margined  on  both  sides  by  lofty 
mountain  ranges.  To  the  east  and  south-east,  the  sharp  and 
jagged  edges  of  upheaved  strata  are  to  be  seen  rising  one 
above  the  other  in  quick  succession ;  the  range  in  its  course 
curving  gently  towards  the  east,  and  presentmg  everywhere 
a  gradual  slope  towards  the  plain.  To  the  north,  its  contin- 
Tuty  is  apparently  interrupted  by  a  broad  valley,  beyond 
wmch,  the  mountains  slope  to  the  east  and  exhibit  precipi- 
tous cliflfe  towards  the  west.  Upon  the  western  side  of  tne 
"Jornada''  appears  another  range,  much  shorter,  but  in  all 
other  respects  closely  resembling  the  last.  This  curves 
gently  towards  the  west,  and  extends  in  an  unbroken  line  for 
the  distance  of  forty  or  fifty  miles.  Here  the  slope  is  every- 
where towards  the  east^  and  the  mountains  appear  as  if  cleft 
vertically  through  their  middle  and  the  western  halves  re- 
moved. Between  the  northern  extremity  of  this  range  and 
the  Fra  Cristoval  Mountain,  occurs  a  broad  open  valley, 
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which,  as  we  have  already  seen,  has  been,  and  that,  too,  at  no 
very  remote  geological  period,  the  theatre  of  intense  igneous 
action.  With  the  exception  of  the  portion  constituting  the 
river  valley,  the  surface  is  everywhere  rough,  black,  and 
almost  wholly  devoid  of  vegetation.  The  lava  appears  to 
have  undergone  but  little  change  since  the  period  of  its 
eruption.  To  the  west,  the  view  is  interrupted  by  the  Mim- 
bres  Mountains,  whose  highest  point,  the  Picacho  de  los 
Mimbres,  I  visited  upon  a  former  occasion  and  found  it  com- 
posed of  compact  purplish  granite.  The  general  direction  of 
the  range  appears  to  have  been  pretty  nearly  north  and  south, 
and  the  mountains,  as  well  as  could  be  determined  at  a  dis- 
tance of  thirty  or  forty  miles,  present  everywhere  precipit- 
ously towards  the  east.  Between  these  and  the  Rio  Grande, 
the  surface  is  exceedingly  rough  and  broken,  being  thickly 
marked  with  ridges  and  low  conical  hills,  most  of  which  ap- 
pear to  be  composed  of  unstratified  rocks. 

Having  concluded  the  examination  of  the  Fra  Cristoval 
Mount-ain,  we  again  started  for  camp,  which,  according  to  a 
previous  agreement  had  been  removed  several  miles  below 
to  the  river  vallev,  and  which  we  reached  at  a  late  hour  in 
the  night  and  greatly  fatigued. 

At  camp,  the  Rio  Grande  is  about  one  hundred  yards 
wide,  flows  between  low  bluff  banks  of  yellow  clay,  and  is 
characterized  by  a  number  of  rapids.  On  either  side  are 
hills  and  ridges  of  igneous  rock,  through  some  of  which  the 
river  appears  to  have  gradually  cut  its  way.  Close  to  the 
water's  edge  the  soil  is  dark,  and  supports  a  luxuriant  vege- 
tation.   Trees,  chiefly  Cottonwood. 

Dec.  19.  From  our  last  evening's  camp  to  the  northern 
extremity  of  the  Horse  Mountains,  our  road  led  over  contin- 
uous beds  of  igneous  rocks,  consisting  in  part  of  purple  and 
slate  colored  porphyry,  basalt,  greenstone,  and  granular 
quartz.  The  surface  is  everywhere  rough  and  broken,  and 
aivided  by  canons  with  abrupt  sides.  1* hrough  one  of  these, 
at  least  a  thousand  feet  in  depth,  the  river  winds  a  serpentine 
course. 

The  Horse  Mountains,  as  observed  to  day,  are  from  fifteen 
hundred  to  two  thousand  feet  higK  and  present  but  a  single 
slope,  which  is  towards  the  east^  being,  as  already  intimated, 
abruptly  terminated  in  the  opposite  direction  by  nearly  ver- 
tical precipices.  They  are  com|H>sod  of  upheaveil,  anti,  in 
5 laces,  highly  folded  strata  of  sandstone,  shale,  and  limestone, 
ipping  L.,  from  30''  to  70"". 

The  upper  sandstone  is  fine-grained,  mioacet^us,  and  of  a 
light  gray  color,  and   contains  Inoc<ramus^  Cardiumj  and 
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other  fossils  of  the  Cretaceous  Group.*  Beneath  this  sand- 
stone occurs  dark  bituminous  shale,  which  we  regard  as  form- 
ing the  superior  part  of  the  Coal  Measures.  Underneath  these, 
again,  we  have  heavy-bedded  light  gray  limestone  of  the 
Goal  Measures,  containing  ^uaidina  cylindrica{f)y  I^rodttO' 
tu8  costatus,  Athyria  suStilitay  JRhynchondli^  and  Cyatho- 
phyUum(f). 

From  lithological  and  palseontological  characters,  the  shale 
and  underlying  limestone  of  this  locality  must  be  considered 
as  belonging  to  the  true  Coal  Measures,  and  although  unable 
myself  to  detect  any  coal,  I  have  but  little  doubt  that  its  dis- 
covery in  this  region  will  hereafter  reward  the  researches  of 
the  geologist. 

Near  the  western  base  of  the  mountains,  the  limestone  of 
the  Coal  Measures  presents  a  highly  metamorphosed  appear- 
ance, and  here  also  the  cause  of  the  upheaval  of  the  moun- 
tains is  fully  apparent  by  a  chain  of  low  igneous  hills,  against 
which  the  limestone  rests,  and  which  are  observed  extending 
in  a  southerly  direction  for  many  miles.  Wherever  examin- 
ed, they  were  found  to  be  composed  principally  of  compact 
reddish  granite,  mica-schist,  and  hornblende  rocks.  West  of 
these,  the  river  still  continues  to  wind  through  deep  and  rug- 
ged canons,  the  sides  of  which  are  often  precipitous,  and  ap- 
pear to  be  uniformly  composed  of  igneous  rock. 

Dec.  20.  Started  at  o  o'clock.  Being  now  distanit  from 
Dona  Ana,  by  the  shortest  practical  route,  about  eighty 
miles,  and  having  but  a  scant  supply  of  provisions  for  three 
days,  to  say  nothing  of  the  rough  and  broken  character 
of  the  country  before  us,  we  were  during  this  day  necessarily 
compelled  to  examine  hastily  and  to  avoid  as  much  as  possi- 
ble any  great  deviation  from  our  general  course.  Our  road 
was  principally  along  the  western  base  of  the  mountains, 
which  still  maintain  an  elevation,  above  the  valley  of  the  Rio 
Grande,  of  from  fifteen  hundred  to  two  thousand  feet.  To  the 
south,  they  present  a  gradual  descent  towards  the  plain. 
Occasionally,  the  strata  were  again  found  much  folded,  and 
exhibited  thick  veins  of  quartz,  greenstone,  and  other  erup- 
tive rocks.  Extenially,  the  limestone  is  of  a  bright  yellow 
color,  and,  at  a  distance,  resembles  very  closely  that  of  the 
mountains  upon  the  oj)posite  side  of  the  "Jornada." 

The  igneous  hills,  mentioned  yesterday,  are  still  to  be  ob- 
served extending  along  the  base  of  the  mountains,  appearing 

♦In  the  Report  submitted,  and  which  was  made  in  the  field,  the  whole 
of  this  sandstone  was  referred  totheap^e  of  the  Coal  Measures.  Since  my 
return  home,  however,  a  more  careful  examination  of  the  fossils  has  at 
least  convinced  me  that  the  superior  layers ;  if  not  the  whole  of  the  sand- 
stone, should  be  classified  with  the  Cretaceous  Group.  G.  G.  S. 
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to  be  everywhere  in  close  contact  with  the  limestone.  At 
all  the  points  examined,  they  were  found  to  be  composed 
principafiy  of  hard  red  and  purple  granite  and  gray  mica- 
schist.  To  the  west,  the  surface  is  thickly  covered  with 
coarse  angular  fragments  of  limestone,  sandstone,  and  igne- 
ous rocks,  with  occasional  seams  of  sand  and  reddish  clay. 
These  were  often  found  loosely  cemented  with  calcareous 
matter,  and  exhibit  along  the  ri\'er  valley  a  thickness  of  about 
three  hundred  feet. 

The  valley  of  the  Rio  Grande  varies  from  a  couple  of  hun- 
dred yards  to  several  miles  in  wMth,  and  is  everywhere 
clothed  with  luxuriant  vegetation.  Soil  deep  and  dark 
colored. 

Dec,  21.  Started  at  half  after  five  o'clock.  The  country 
observed  to-day  does  not  differ  in  general  appearance  from 
that  of  yesterday.  Our  road  was  mostly  along  the  eastern 
border  of  the  valley  of  the  Rio  Grande,  which  appears  to  ex- 
pand rapidly  in  width,  and  is  for  the  most  part  covered  with 
a  dense  growth,  principally,  of  cottonwood.  Through  the  val- 
ley the  Kio  Grande  pursues  a  serpentine  course  over  bods 
of  igneous  rocks,  and  on  either  side  occur  hills  and  ridges 
of  red  argillaceous  clay  and  detritus ;  the  latter  coarser  and 
much  more  igneous  in  its  composition  than  that  seen  yes- 
terday. It  appears  to  be  increasing  rapidly  in  thickness, 
some  of  the  hills  being  near  five  hundred  feet  in  height. 
Near  their  base,  the  hills  were  often  found  to  be  thickly  stri- 
ated with  horizontal  seams  of  loosely  coherent  sandstone. 
To  our  left,  the  mountains  present  an  unbroken  line  of  bold 
precipices,  which  appear  still  to  be  composed  of  limestone, 
sandstone,  and  shale.  The  thickness  of  the  strata,  as  well  as 
could  be  estimated  from  their  exposed  edges,  is  about  two 
thousand  ^\q  hundred  feet.  The  limestone,  as  before,  was 
observed  resting  against  an  igneous  protrusion,  and  near  the 
junction  is  highly  metamorphosed.  Fossils,  such  as  last  men- 
tioned, were  found  in  great  abundance. 

As  wo  travelled  south,  the  igneous  hills  appeared  to  in- 
crease slowly  in  height,  and  in  a  number  of  places  exhibited 
dykes  of  greenstone,  basalt,  and  purple  porphyry.  These 
present  in  their  composition  a  much  larger  per  cent,  of 
felspar  and  mica  than  was  observed  yesterday  and  a  defi- 
ciency of  quartz.  Soil  of  the  valley,  dark,  porous,  and  highly 
carbonaceous.  In  many  places,  it  was  thickly  coated  with 
saline  efflorescence. 

Dec.  22.  Started  at  4  o'clock  A.  M.  For  the  first  few 
hours  we  continued  to  travel  along  the  eastern  border  of  the 
valley  of  the  Rio  Grande,  which  is  here  from  four  to  six  miles 
broad,  and  exhibits  on  both  sides  hills  and  ridges  of  detritus. 
Its  surfac3  is  in  many  places  boggy  and  covered  with  small 
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lakes,  the  water  of  some  of  them  being  highly  alkaline  and 
possessing  n  bitter  taste. 

At  the  distance  of  six  miles,  we  reached  the  southern  ex- 
tremity of  the  Plorse  Mountains,  and  entered  the  "Jornada.'' 
At  this  point,  our  road  was  over  igneous  beds,  consisting  in 
part  of  dark  gray  griinite,  porphyry,  and  hornblende  rocks. 
These  appear  above  the  surface  in  the  form  of  low  conical 
hills,  which  may  be  traced,  extending  apparently  in  a  con- 
tinuous line  from  the  southern  extremity  of  the  Hx)rse  Moun- 
tains to  the  San  Die^  Mountain,  a  little  to  the  south  of 
which  they  bend  gradually  to  the  west.  To  the  east,  the 
surface  is  for  several  miles  broken  and  hilly ;  after  which,  the 
eye  encounters  naught  but  a  smooth  and  gently  sloping  plain, 
everywhere  coverecl  with  short  yellowish  grass,  and  exhibit- 
ing near  the  centre  a  marked  depression.  The  "Jornada" 
here,  as  well  as  elsewhere,  appears  to  be  composed  of  detritus, 
the  thickness  of  which  could  not  be  determined.  In  some  of 
the  neighboring  ravines  it  presented  sections  of  nearly  iivo 
hundred  feet. 

About  eleven  o'clock,  we  reached  the  San  Diego  Moun- 
tain, which  rises  in  the  form  of  a  solitary  peak  to  the  height 
of  nearly  a  thousand  feet,  and  is  evidently  of  much  more  re- 
cent origin  than  any  of  the  others  examined.  Its  axis  runs 
pretty  nearly  north  and  soutli,  and,  as  far  as  we  were  able  to 
judge  from  a  distance,  is  composed  of  granite.  Near  its 
western  base  we  observed  heavy  beds  of  quartz,  i)orphyry, 
and  greenstone.  Against  the  sides  of  this  mountain  the 
quaternary  di*j)(>sits  were  seen  strongly  upheaved  and  highly 
metamorphosed,  dipping  both  to  the  east  and  the  west,  at  an 
angle  of  about  70°,  and  exhibiting  shades  of  light  yellow,  red, 
puq)le,  an<l  black.  The  layers  comprising  them  are  ior  the 
most  i)ait  tirinly  consolidated,  and  have  a  thickness  of  about 
five  hundred  feet.  Black  ferruginous  sand  was  discovered 
in  great  abundanc^e  in  this  neigliborhood. 

From  the  San  Diego  to  tlie  north-eastern  extremity  of  the 
Robledo  Mountain  tlie  country  appears  to  be  conqjosed 
almost  entirely  of  igneous  rocks.  Near  the  point  where  the 
road  descends  from  tlie  "Jornada"  into  the  valley  of  the 
Kio  Grande,  the  rocks  are  well  exposed,  and  here  consist,  for 
the  most  part,  of  gray,  reddish,  and  slate-colored  trap.  Through 
a  portion  of  these  tlie  river  cuts  its  way,  and  then  flows  for 
several  miles  alonir  the  eastern  base  of  the  Robledo  Moun- 
tain,  having  to  the  east  of  its  course  a  broad  valley,  covered 
with  a  moderately  fertile  soil. 
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An  Astronomical  Inscription  concerning  the  year  1722 
B,  C,  eocplained  by  G.  Seyffarth,  A.M.,  Ph.D.,  D.D., 
Prof,  in  the  Concordia  College^  St.  Louis^  Mo. 

The  Museum  of  the  Philosophical  and  Literary  Society  of 
Leeds,  in  England,  has  been  in  possession,  for  more  than  thirty- 
five  years,  of  a  very  remarkable  Mummy-Coffin,  which  liter- 
ally 18  covered  with  paintings  and  hieroglyphics,  of  which 
Mr.  W.  Osbum,  in  1828,  published  a  learned  Memoir  with 

Elates.*  At  that  time,  however,  neither  the  key  to  the 
ieroglyphics,  nor  that  to  the  astronomical  inscriptions,  was 
as  yet  discovered ;  for,  in  1828,  as  I  have  shown  in  my  Sum- 
mary,t  Champollion  still  taught  that  the  one  half  of  every 
hierofflyphic  text  consists  of  symbolic  figures,  which  may  be 
explamed  to  suit  every  body's  fancy,  the  other  half,  of  mere 
letters;  that  the  astronomical  figures  represent  deities,  as  of 
medicine,  philosophy,  love,  thefl,  murder,  and  so  on ;  that  the 
rows  of  deities,  so  frequent  on  Egyptian  monuments,  were 
understood  only  by  such  as  were  in  the  secret  of  the  myste- 
ries ;  and  it  was  not  yet  known  that  no  one  of  the  630  Egyp- 
tian hieroglyphics  is  symbolic,  but  that  each  expresses  sylic^ 
biccUly  the  letters  contained  in  its  name ;  that  the  7  Cabin 
and  the  12  Great  Deities  of  the  Egyptians  signified  simply 
the  7  planets  and  the  12  si^s  of  the  Zodiac ;  that,  finally, 
the  combinations  of  the  Cabiri  with  the  other  deities  express 
planetary  configurations.  As  Mr.  Osburn  always  **  followed 
the  system  of  Mr.  Champollion,  being  entirely  convinced  of 
the  correctness  of  the  principle  upon  which  it  is  founded,''  no- 
body will  wonder  that  his  explanation  of  the  hieroglyphics  is 
wholly  destitute  of  foundation,  and  that  he  mistook,  entirely, 
this  very  important  astronomical  inscription.  A  few  exam- 
ples will  demonstrate  this.  **  The  God  Ptah,"  says  Mr.  Os- 
burn, ''is  that  personification  of  the  God  Ptah  which  governs 
the  destinies  of  disembodied  spirits  after  they  have  attained 
the  regions  of  happiness.  It  is  on  this  account  that  he  is  so 
frequently  depicted  on  Mummy-cases  and  other  funereal  mon- 
uments. In  the  first  shrine  (on  the  coffin)  is  that  form  of 
the  God  Ptah,  the  hieroglyphic  name  of  which  is  Tore  or 
Tre,  i.  e.,   the  beetle.    'Dioth  (in  the  second  shrine),  the 

*  An  Account  of  an  Egyptian  Mummj,  presented  to  the  Musenm  of  th6 
Leeds  Philosophical  and  Literary  Society  by  the  late  John  Blayds,  Esq., 
drawn  np  at  the  request  of  the  Council,  by  W.  Osbum,  junior,  F.R  S. 
L.,  Secretary  of  the  ^iociety,  with  an  Appendix  containing  the  chemical  and 
anatomical  details  of  the  examination  of  the  body  by  Messrs.  £.  S.  George, 
F.  L  S.,  Secretary  of  the  Society,  T.  P.  Teale  and  R.  Hey,  Leeds,  1^, 
51  pages  in  Svo.,  with  5  Plates. 

t  Summary  of  Recent  DiscoTcries,  etc..  New  York,  1857,  page  81. 
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twice  great  Hermes  of  the  Greek  authors,  was  the  inventor  of 
the  art  of  writing,  and  presides  over  it  in  an  especial  manner. 
His  office  was  also  to  conduct  the  soul  to  the  bar  of  Osiris,  in 
Amente,  and  there  to  appear  as  its  advocate  with  that  deity. 
Thoth,  in  that  mystic  picture^  faces  in  the  opposite  direction 
to  the  other  deities,  and  is  evidently  in  the  act  of  making  in- 
tercession to  them  on  behalf  of  the  deceased.'^ 

Since  1833,  we  have  known  that  those  Ptahs,  Thoths,  and 
Tores  signify  simply  the  planets,  Mars  and  Mercury,  and  the 
Moon. 

Regarding  the  key  to  the  astronomical  E^rptian  monu- 
ments, it  was  found  in  the  following  way.  First,  Diodorus 
Siculus,  and  many  other  reliable  authoi-s,  testify,  that  the 
Egyptians  had  observed  innumerable  planetary  configurations, 
and  represented  them  on  their  monuments  from  the  earliest 
times.*  Consequently,  a  great  many  of  those  monuments, 
seen  by  Diodorus  and  others,  being  still  in  existence,  the  as- 
tronomical inscriptions  of  Egypt  can  not  have  disappeared 
entirely.  Further,  Chaeremon,  an  Egyptian  priest,  says  ex- 
presslv  that  all  the  deities  of  his  country  simify  the  planets 
and  the  Signs  of  the  Zodiac  and  its  subdivisions.t  The 
same  we  find  in  Aristotle,  and  many  other  Greek  and  Latin 
authors,  referring  their  own  gods  to  the  Planets  and  the  Zo- 
diacal signs,  which  verifies  the  statement  of  Chasremonl. 
For,  since  all  the  Pagan  nations,  according  to  Jeremiah  51,  7, 
brought  their  Mythology  with  tliem  out  of  Babel ;  since  Plu- 
tarchus  testifies  that  there  was  no  difference  between  the  dei- 
ties of  the  North  and  the  South,  the  East  and  the  Wcst§  ;  and 
since  all  tlie  people  of  antiquity  worshipped  7  Cabiri  and  12 
Great  Gods ;  it  is  obvious  that  the  Greek  and  Roman  deities 
as  well  as  the  other  Pagan  gods  really  referred  to  the  7  plan- 
ets and  the  12  Sisrns  of  the  Zodiac.  From  such  passages  I 
concluded  that  all  the  Egyptian  monuments,  containing  cer- 
tain rows  of  deities,  exj)resscd  certain  i)lanetary  configura- 
tions mentioned  by  the  ancient  authors. 

♦  Diodor.  Sic.  I.,  chap.  81,  83  :  rdg  irrpl  Ikuotqv  uarpav  uvaypa<}>ug  tf 
hav  uTviaTuv  rCi  Tr'Arj^ei  fiXuTTovaiv.  See  my  Systema  Astronomiaj -/Egyp- 
tiacic  quadripartitum,  etc.,  Lapsia;,  1833. 

t  Porphyrius  in  Janiblichus'  De  Mysteriis  iEgypt.,  page  7 :  "Chaeremon," 
says  Porphyrius,  "aliiqiie  nuilti  nihil  quid  agnnscunt,  ante  mundum  nunc 
adspectabilem,  neque  alios  jTigyptiorum,  in  ipsis  scriptorum  suorum  exor- 
diis,  ponunt  Deos,  praeter  vulgo  dictos  planetas  et  Zodiaci  signa." 

X  Aristotle,  Metaphya.,  XI.  8,  says  :  "It  is  related  by  the  Ancients  that 
the  Planets  and  Constellations  are  deities  ;"  and  in  other  passages  he  refers 
the  12  Great  Gods  to  the  12  Signs  of  the  Zodiac. 

^  Plutarch  De  Is.  et  Osir,  p.  377,  says :  "  There  is  no  difference  between 
the  deities  of  the  Greeks  and  those  of  the  Barbarians — those  of  the  south- 
ern and  of  the  northern  nations." 
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Now,  the  question  was,  what  Egyptian  gods  referred  to  the  7 
planets,  and  by  what  deities  the  Signs  of  the  Zodiac  and  its 
smaller  parts  were  represented.  As  to  the  planetary  deities 
of  the  Greeks  and  Romans,  their  names  are  known  and  still 
used  in  all  modern  languages.  The  names  of  the  Roman  12 
Great  Gods  and  their  respective  Signs  of  the  Zodiac,  are  spe- 
cified in  the  so-called  Calendaria  Kustica  and  other  ancient 
authors.  Comparing  the  names  of  the  planetary  gods  with 
those  of  the  Zodiac^  gods,  we  find,  as  Lucianus  already  men- 
tions, that  some  of  the  12  Great  Gods  were  called  by  the 
names  of  some  Cabiri*.  Thus,  e.  g.,  both  the  second  plan- 
et and  the  fourth  Sign  of  the  Zodiac  were  called  Mercurius ; 
of  which  ambiguity  the  reason  was  this :  The  Zodiac,  the 
starry  belt  within  the  limits  of  which  the  sun,  moon,  and 
planets  perform  their  revolutions,  was  divided,  according  to 
the  12  months,  into  12  equal  parts  of  30  degrees,  and  each  of 
them  was  presided  over  by  one  of  the  planets,  viz.,  in  confor- 
mity to  their  natural  order,  Saturn,  Jupiter,  Mars,  Venus, 
Mercury,  Moon,  Sun.  Therefore,  then,  some  of  the  Greek  and 
Roman  planets,  and  some  of  the  12  Great  Gods,  being  the  pre- 
sidents of  the  12  Signs,  were  synonymous ;  and  for  that  same 
reason  some  of  the  12  months,  corresponding  with  the  12 
Signs,  also  bear  the  names  of  some  of  the  planets,  e.  g^ 
March.  The  same  is  the  case  with  the  Egyptian  Cabiri  and 
Great  Gods ;  for,  e.  g.,  Thoth  (Mercury)  signified  both  the 
planet  Mercury  and  its  Sign  in  the  Zodiac,  the  Cancer;  and 
also  the  corresponding  month  of  the  Egyptian  year,  called 
Thoth.  In  order  to  distinguish  homonymous  but  different 
deities,  the  ancients  applied  certain  Distinctiva ;  as  surnames, 
the  residence,  the  parents,  peculiar  insignia,  and  so  on.  The 
Egyptians,  as  we  shall  see,  signalized  the  Cabiri  by  putting  a 
sceptre  in  their  hands ;  the  Zodiacal  deities,  by  a  bath-meas- 
ure upon  their  heads  ;  synonymous  gods ,  by  mentioning  their 
offices. 

As,  then,  the  astronomical  signification  of  the  single  Greek 
and  Roman  Cabiri  and  Great  Deities,  both  male  and  female, 
was  known ,  it  was  possible  to  determine,  also,  by  what  names 
and  images  and  symbols  the  Planets  and  Signs  of  the  Zodi- 
ac, and  its  other  segments,  were  expressed  on  Egyptian  mon- 
uments. The  first  elements  of  the  Egyptian  astronomy  are 
made  out  in  Jablonski's  Pantheon  -^Egyptiacum,  1780,  where 
the  learned  author,  by  the  aid  of  innumerable  Greek  and  Ro- 
man passages,  shows  what  Egyptian  deities  corresponded 
with  the  Greek  and  Roman  Cabiri  and  Great  Gods,  L  e^ 
with  the  Planets  and  Signs  of  the  Zodiac. 

*  Lucian.  Jap.  TragtBd.  \  18,  page  246 :  Ti?,eioi  ^eol  hrra,  fp^tc  M^ 
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Finally,  the  question  was,  by  what  method  the  Egyptians 
detern^ned  the  places  of  the  planets,  and  represented  plane- 
tary configurations.  This  question  is  answered  by  the  Nati- 
vity of  a  certain  Anubio,  specified  upon  an  Egyptian  payrus- 
scroll,  written  in  Greek.*  From  this  authentic  witness  we 
learn,  first,  that  the  ancient  astronomers  determined  the  places 
of  the  7  planets  not  according  to  constellations  of  the  Zodi- 
ac, but  according  to  its  moy<'U)le  signs.  The  constellations  of 
the  heavens  move,  as  is  known,  every  year,  50"  2'" ;  every  72 
years,  nearly  1  degi-ee  ;  every  2146  years,  nearly  80  degrees, 
i.  e.  an  entire  Sign.  This  phenomenon  is  called  the  Reces- 
sion of  the  equinoctial  points,  because  the  point  of  the  eclip- 
tic occupied  by  the  Sun,  while  the  day  and  the  night  are  of 
equal  length,  does  not  remain  the  same ;  it  moves  from  East 
to  West  in  the  ecliptic,  i.  e.,  the  stars  of  the  ecliptic  move 
from  West  to  East,  50"  2'",  every  year.  It  is  known,  also, 
how  many  Signs  and  degrees  each  constellation  of  the  Zo- 
diac, since  its  determination,  advanced  from  West  to  East, 
viz.,  107  degrees.  For,  the  originator  of  the  Zodiac,  as  we 
learn  from  the  ancient  astronomers,  proceeded  in  this  way. 
He  divided  the  whole  Zodiac  into  two  equal  parts,  the  lim- 
its of  which  were  the  points  of  the  winter  and  summer  sol- 
stices in  the  Ecliptic.  Then,  he  divided  again  the  one  and 
the  other  said  part  into  six  Signs,  and  combined  with  them 
the  natural  file  of  tlie  planets,  making  each  of  them  the  mas- 
ter of  a  Sign  on  each  side.  It  is  on  that  account  that  the  12 
Signs  of  the  Zodiac  were  called  the  houses  of  the  planets, 
and  their  masters,  the  ])lanets,  named  QtlcodespotaB  (lords 
of  the  houses).  Thus,  then,  Saturn,  the  vslowest  of  the  seven 
planets,  became  the  CEcodes))ota  of  the  two  Signs  next  the 
winter  solstice.  East  and  West  of  it;  the  adjacent  ones  on 
both  sides  were  assi<i;ned  to  Jupiter,  the  following  ones  to 
Mars,  Venus,  and  Mercury.  Finally,  the  Signs  opposite  to 
the  houses  of  Saturn,  being  East  and  West  from  the  summer 
solstice,  W(4'e  appropriated  to  the  Sun  and  the  Moon.  As, 
then,  every  planet,  exce]>t  the  Sun  and  the  Moon,  had  two 
houses  each,  the  Aucients,  in  order  to  distinguish  the  two 
Signs  of  the  same  planet,  made  the  one  male,  the  other  fe- 
male ;  and  thus  it  is  clear,  why  the  12  Q^codespota?,  or  the 
12  Great  Divinities  of  all  the  ancient  nations,  consist  half  of 
male,  half  of  female  deities. 

Further,  the  originator  of  the  Zodiac  took  care  to  express 
its  12  constellations  by  certain  images  taken  from  the  com- 
mon life,  he  })rocee<ling  thus :  According  to  ancient  Mytholo- 
gy, each  object  of  nature  belonged  to  one  of  the  planets,  viz., 


*  See  the  Fac  simile  in  Young's  Hieroglyphics,  Vol.  II.,  PI.  62,  and  its 
explanation  in  my  Astrononua  JEgyptiaca,  p.  212. 
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to  that  of  which  the  true  or  ima^ned  nature  was  most  rela- 
ted to  the  object.  Libra  and  Cancer,  e.  g.,  oscillate,  and  go 
backward,  like  Mercuir;  wherefore  they  were  chosen  as 
symbols  of  Mercury's  nouses,  viz..  Cancer  and  Libra,  and 
so  on.  For  the  same  reason  all  deities  of  the  Greeks,  Ro- 
mans, Egyptians,  and  other  nations,  were  represented  with 
animals  on  their  side,  or  bearing  their  heads,  because  the  lat- 
ter belonged,  as  the  ancients  say,  to  the  Ducatus,  i.  e.,  to 
the  department  of  the  respective  deities.  The  following 
scheme  will  show  the  original  condition  of  the  Zodiac,  its 
constellations,  and  their  (Ecodespotae,  or  planetary  Directors : 

jtquarius.       Capricomus.       SagiUariuM,     Scorpio,         Uhra.        Virgo, 
[Satam.]        [Jupiter.]  [Mars.]      [YcnoB.]    [Mercury.]  [Sun.] 

WINT.  SOLS.  SUM.   SOLS. 

[Saturn.]        [Jupiter.]  [Man.]      [YcnuB.]      [Mercury.]    [Moon.] 

Pisces,  Juries,  Taurus,        Gemini.  Cancer,         Leo, 

These  constellations  of  the  Zodiac,  as  is  known,  have  re- 
tained their  names  and  places  up  to  this  day,  because  their 
images  were  linked  to  certain  stars,  and  therefore  they  origi- 
nally comprised  partly  more,  partly  less,  than  30  degrees. 
But  the  Houses  of  the  Planets,  the  Signs  of  the  Ecliptio, 
changed  their  places ;  and  2146  years  dlcr  5870  B.  C,  i.  e., 
the  birth-year  of  that  Zodiac,  the  constellation  of  Capricor- 
nus  did  not  stand  in  the  House  or  Sign  of  Saturn,  but  m  that 
of  Jupiter,  and  so  on. 

Besides,  every  Sign  was  subdivided  into  8  Decuriae,  5  Ho- 
ria,  12  Dodecatemoria,  and  80  degrees,  as  the  Ancients  re- 
late ;  and  each  of  these  zodiacal  subdivisions  was  also  pre- 
sided over  by  a  planet ;  consequently,  they  were  also  mova- 
ble like  the  Signs. 

The  first,  then,  we  learn  from  the  said  GrsBCO-Egyptian 
papyrus  is,  that  the  Egyptian  astronomers  determined  the 
places  of  the  planets,  observed  at  any  time,  not  according  to 
the  constellations  of  the  Zodiac,  but  according  to  its  Signs, 
which  were  always  80  degrees  in  length.  That  same  auto- 
graph informs  us,  that  the  Egyptians  in  their  Nativities  men- 
tioned not  only  the  Signs,  but  also  their  subdivisions,  the  De- 
curios,  Horia,  and  so  on,  with  which  each  planet  was  then  in 
conjunction,  or  within  the  limits  of  which  the  re8j)ective  plan- 
et appeared ;  the  reason  of  which  use  is  the  following.  As 
the  Egyptians  believed  that  not  only  each  planet,  but  also 
each  segment  of  the  Zodiac,  was  invested  with  peculiar  pow- 
ers, and  that  the  efficacy  of  the  single  planets  was  modified 
by  the  Signs,  Decunce,  and  other  parts  of  the  Zodiac,  with 
which  the  planets  were  in  conjunction,  the  Egyptian  astron- 
omers considered  it  necessary,  also,  to  mention  the  smaller 
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BHti  of  ft  Sign,  ocmtaiiimg  ft  planet,  bi  oidor  to  dio#  v&ait 
jHhienoe  they  would  exert  upon  the  fbtnre  liftof  the  tc^M^ 
iiT4»  cUldf  yeftr,  peiiod,  «nd  lo  OB. 

T>Knally,  we  learn  frcHtn  FinnioiM,  Pliny,  aad  HiemominMnte 
Ihemeelvea,  tiiatthe  Bgjptiana,  Gfeeks,  and  Bomans  cbaemd 
ilBietary  oonflguaticms  on  Ae  fimr  CiflrcHaat  daya,  L  e.,  dii 
die  daya  of  the^enal  or  Antiunnal  equinox^  or  thoae  of  <he 
ftnomer  and  Tenter  Solstice,  alwaya  pvevlooa  to  the  birtih% 
or,  faiatorioal  eventa,  which  were  to  be  fixed  aatrooomioally,* 
JM  Aieae  matteni  have  been  diaeaaaed  fa  eBBlawaote 
tbn  Aatronomy ;  and  this  ia,  in  a  ftw  worda,  the  kej  tp  att 
the  aatronomi<»l  monmnenta  of  antiquity,  and,  of  eomae^  alab 
ibthe  Leeda  Monutiy-Coffln  in  qaeation.  ]E^  the  !nMra- 
mentality  of  that  key  the  following  86  aatronxniuCal  inaerfp*^ 
Una  have  been  dedphered,  concerning  the  aatropomicai 
jfleara: 

8781  B.  C.  The  Nativity  of  the  i;gyptian  empire. 

iS82  ^  ^  That  of  Pharaoh  Amoa;Jnmith^9yn. 

1781  ««  ^  That  of  Pharaoh  08imandya,SeaoBtria,XVtEliih 

IDynaaty. 

MIB8  «  ^  That  of  Fhanoh  Bamaea  Melamnn,  XYIHlii 

Dynai^. 

MSI  «  «  That  of  Phaiaoh  Sethoa,  XECfll  Dtn. 

1S78  ^  -^  That  of  Pharaoh  Raphaoea,  XlXthPyn. 

1688  ^  ^  That  of  R^>haces'  vicegerent,  XlXth  Dyn. 

1108  ^  ^  That  of  a  private  individaal. 

786  «  "  That  of  an  Egyptian  priest. 

777  «  «  That  of  the  Greek  Olympiads. 

752  «  "  That  of  the  city  of  Rome. 

660  **  "  That  of  an  Egyptian  priest. 

eSQ  a  tt  That  of  an  Egyptian  priest. 

489  ^  ^  That  of  the  battle  near  Marathon. 

479  ^  "*  That  of  the  battle  near  Salamis. 

806  ^  ^  That  of  an  nnhanpy  year  of  the  Romans. 

216  ^  ^  That  of  the  battle  near  Lacus  Trasimenus. 

81  tt  tt  That  of  the  Emperor  Augustus. 

89  a  a  That  of  Tiberius. 

26  «  «  That  of  a  private  individual. 

22  **  «  That  of  a  private  individual. 

8  "^  ^  That  of  Claudius  on  the  Ara  Capitolina. 
7  a  tt  That  of  Claudius  on  the  Ara  Borghese. 

9  A.  C.  That  of  Yespasianus. 
18    «    «    That  of  Caligula. 

87    "^    "^    That  of  Nero  on  the  Zodiac  at  Paris. 
37    tt    tt    That  of  Nero  in  the  temple  at  Dendera. 

*  Finnictu  Matern.  Astronomioon  libri  octo.    See  mj  Berichtiaiingen 
der  alten  Geschichte,  cet,  1866,  p.  204. 
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60  A.  C.  That  of  Domitianus. 

54  "    "    That  of  Trajanus  upon  the  Isis-table. 

74  u    tt    That  of  Had  rianus  on  the  Corinthian  Ara. 

75  "    "    That  of  Hadrianus  at  Daphni. 
131  "    "    That  of  a  private  individual. 

137  "    "    That  of  Anubio  in  a  Greek  papyrus. 

138  "    **    That  of  a  private  individual. 
255    "    "    That  on  the  ruins  of  Palmyra. 

Before  we  proceed  to  the  astronomical  inscription  on  the 
Mummy-CofRn  of  Leeds,  it  will  be  necessary  first  to  examine 
its  historical  part. 

The  name  and  character  of  the  deceased  are,  as  Mr.  Osbum 
relates,  repeated  more  than  fifty  times  on  the  coffin.  (See 
Plate  X.,  No.  in.)  Some  of  these  hieroglyphic  groups  are 
missing,  or  inserted  in  different  places ;  they  are  included  by 
crotchets  [  ]  upon  our  Plate.  The  whole  hieroglyphic  le- 
gend contams  the  following  33  words.  For  the  pronunciation 
of  the  Egyptian  hieroglyphic  figures,  see  my  "  Gramatica 
^gyptiaca.** 

1.  The  first  group,  the  eye  and  the  throne,  followed  by 
the  figure  of  a  man,  signifies :  a  very  holy  or  reverend  person. 
For  the  throne  expresses  syllabically  the  Coptic  word  o«A,mul- 
tum ;  the  eye,  the  Coptic  her^  sanctus  and  reverendus ;  and 
the  human  figure,  the  word  ham^  homo.  Mr.  Osbum,  accord- 
ing to  ChampoUion's  System,  takes  this  group  for  a  symbolic 
representation  of  the  god  Osiris,  and,  although  no  trace  of  an 
adjective  form  of  Osiris  is  visible,  changes  the  substantive 
into  an  adjective,  and  finally  he  brings  out  the  nonsense, 
Osirian. 

2.  The  perfuming-vase,  in  Coptic  kerCy  which  often  occurs 
determined  by  the  sparrow-hawk,  bearing  a  human  head,  and 
signifying  the  soul  (kar),  as  Horapollo  testifies,  expresses  the 
Coptic  and  related  words,  urOy  huroy  heruSy  Herr,  Kvpiog,  the 
lord. 

3.  The  hatchet,  hateVy  followed  by  the  leaf,  eSy  which  in  the 
Coptic  language  characterizes  substantiva  abstracta,  gives  the 
Coptic :  hetar-esy  potentia,  munus.  Thus,  then,  the  deceased 
is  called :  osh  her  ham  hur  hetor-eSy  i.  e.,  the  reverend  lord 
of  the  office,  viz.,  the  following.  Mr.  Osbum  translates ;  "  the 
incense-bearer,"  probably  because  the  perfuming-vase,  accord- 
ing to  Champollion,  signified  incense ;  and  the  word  office,  the 
hatchet,  was  then  equivalent  to  bearer. 

4.  The  Egyptian  pick-axe,  mahrOy  is  an  usual  sign  for  the 
genitive-case,  the  Coptic  m,  of,  preceding  the  word  scribe, 
clerk,  (No.  6).  Why  Mr.  Osbum  took  that  hoe  for  and,  is 
hard  to  explain. 

5.  The  vase  pouring  out  water,  wotey  is  translated  in  the 
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Rosettana  by  Upo^,  priest ;  in  the  Coptic  tcoieb^  web^  sacerdos ; 
and  the  following  Epha-measnre,  m  Coptic  epe^  hepcy  m\Q 
the  word  hop^  oj)erari,  ministrare,  and  hiioiy  collecta,  tnbu- 
tam.  Consequently,  the  deceased  was  a  priest  in  the  office  of 
ministering  the  tributes. 

6.  A  composition  of  three  different  hieroglyphics,  viz^  the 
branch  of  a  reed  (Aram),  the  globous  vase  {nun)^  and  the  sack 
{soJc)y  which  is  translated  in  the  bilingual  Inscription  of  Ro- 
setta  by  ypdiifiara,  in  Coptic,  kom  en  skai,  literatura;  then 
scriba,  recorder.  Mr.  Osbum  translates  correctly,  scribe  or 
clerk,  in  consequence  of  a  mere  conjecture. 

7.  The  weft  of  hair  {hopt  and  hotp)^  followed  by  the  chain 
{hot)y  which  is  wanting  in  some  places,  and  also  by  the  papy- 
rus-scroll (hopt)y  the  sign  of  the  ])lural,  expressed  the  Coptic 
words,  botty  woti^  fructus,  proventus  terne,  and  hoti^  tributum, 
debitum.  Thus,  then,  the  deceased  was  a  priestly  clerk  for 
the  collection  of  fruits,  or  grain. 

8.  This  group,  in  some  places,  stands  for  its  first  figure,  a 
table  with  a  cup,  which  gives  syllabically  the  same  letters 
hotpy  hopty  offerre ;  because  the  first  hieroglj-phic  was  called 
in  Coptic  htopy  and  hepot.  The  whole  group,  then,  sounds : 
A,  ty  p. 

9.  This  group  is  put  in  other  places  for  Nos.  7  and  8,  giv- 
ing the  same  sense  in  other  words.  For,  the  kernel  or  grain 
(in  Coptic,  boti^  icoti,  Utah ;  fructus,  proventus)  expresses  the 
word  fruits,  the  Egyptian  tithe ;  and  the  added  figure,  a  cup 
upon  a  table  (hepot)  gives  again  offerre.  Mr.  Osbum  trans- 
lates Nos.  7,  8,  9,  ingeniously,  the  devoted  of  the  provender. 

10.  The  hatclict  {hater)  expresses,  as  we  have  seen,  hetor 
(deus,  divinus),  being  translated  in  the  Rosettana  by  ^fof,  god. 

11.  The  house  {kot)  gives  the  same  word  ^-o^  (domiciliuni), 
and  with  the  preceding  htor  (deus)  :  house  of  god,  temple, 
divinum  ajdificiuni,  i^p^v,  as  the  Kosettana  translates  this 
combination  of  the  house  and  the  word  god.  Mr.  Osbum 
took  that  house,  although  its  door  and  roof  are  very  visible, 
for  a  shrine. 

12.  This  group  stands  in  many  places  for  the  hatchet  and 
the  house,  giving  the  same  sense.  For,  the  square,  or  fenced 
farm  (fene)^  including  the  word  htor  (deus,  divinus),  trans- 
lates :  the  dwelling,  or  domicile  (te7ie)  of  god,  i.  e.,  again,  the 
temple. 

13.  The  pond  (mo?ie)^  and  the  bull  (kalu-ki),  atXo.  18,  al- 
ternate in  many  jjlaces;  wherefore  they  must  contain  similar 
ideas.  Indeed,  both  words  following  Xos.  7,  8,  9,  signify  be- 
ing augmented  by  the  sign  of  plural  (t^i),  the  word  amoni 
(possidere,  pervenire),  and  the  word  kalo  (deponere),  alto- 
gether, the  fruits  or  tributes  of  grain  belonging  to  and  offer- 
ed to  the  temple.    Mr.  Osburu  translates  the  pond,  although 
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augmented  by  the  sign  of  plural,  by  servant ;  and  the  bull, 
the  bulls  of  Amon  ;  which  I  do  not  understand. 

14.  The  wayes  (nun)  express  the  most  common  form  of 
the  Coptic  genitive  (n)  ;  and  the  subsequent  three  hatchets 
(hcUer)^  signifyinjg  the  plural  of  htor  (gods),  have  been  ex- 
plained above.  This  group,  standing  in  some  places  for  Nos. 
11  and  12  (temple),  gives  the  sense:  those  fruits  were  pre* 
sented  to  the  ^ods. 

15.  The  baking  dish  (nub-t)  with  the  usual  signs  of  plural, 
expresses  the  so  frequent  word  neb-wi  (domini),  lords.  Thus 
the  gods  are  called  the  lords  of  Egypt.    For, 

16.  The  reed  (kam)  expresses  the  vulgar  name  of  Egypt 
(kam,  keme)y  and  the  joined  plan  of  a  city  (hdlct)  gives  toe 
word  b(iki  (civitas,  terra),  together,  kam  baki^  the  land  of 
Egypt. 

17.  Another  kind  of  reed  (kam)  with  the  same  determina- 
tion ;  and  from  the  Rosettana  we  learn  that  both  groups  sig- 
nify the  Upper  and  Lower  Egypt  (^vv  uvu  koL  t^  kutu  ;twpayV 
The  plan  of  a  city,  not  being  necessary  for  understanding,  is 
sometimes  omitted. 

18.  The  bull  (kahi^ki)^  expressing  the  participle  of  the 
Coptic  root  kdlo  (deponere),  stands,  as  we  have  seen,  for  the 
pond  amxmi  (possidere,  pervenire)  ;  and  the  following  groups 
are  also  synonymous  with  the  groups  following  the  pond. 
For, 

19.  The  plan  of  a  house  (ahe\  preceded  by  the  said  sign  of 
the  genitive,  and  followed  by  the  usual  article  pe  (the),  ex- 
presses in  the  Rosettana  the  Coptic  ahe  (dwelling,  domicili- 
um).  Besides,  the  waves  (nun)  signify  very  often  the  prepo- 
sition in,  the  Coptic  en. 

20.  The  feather  (a),  a  piece  of  cloth  (m),  and  the  waves 
(w),  give  the  well  known  name  of  the  god  Amun ;  in  the  Cop- 
tic, the  illustrious  one  ;  who  was,  in  higher  respects,  the  Crea- 
tor, but  commonly  the  Sun-god.  The  group  ioUowing  the 
name  of  Amun,  y\z,y  ahe  pe  (the  house),  precedes  it  in  some 
places,  since  it  was  the  same  to  say,  the  house  of  Amun,  or 
Amun's  house. 

21.  The  pupil,  from  the  root  hra  (videre),  expresses  the 
word  heri  (herus,  Herr,  lord),  and  then  hra^  re  (^^«of,  the 
Sun),  to  which  is  added  the  usual  article  pe  (the).  As  they 
immediately  follow  the  group  Amun,  the  whole  expresses 
Amun-JRhci,  the  Sun-god. 

22.  The  flax-plant,  in  Coptic  shento,  aadin,  gives  the  word 
9uten  (governor,  king),  as  the  Rosettana  proves.  The  subse- 
quent mount  (tofjoe),  is  added  often  to  hieroglyphics  in  order 
to  indicate  their  syllabic  pronunciation  ;  it  frequently,  how- 
ever, makes  participles  out  of  infinitive  moods,  like  the  Coptic 
t  appended  to  verbs. 
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23.  The  hatchet  and  the  plural  termination  express,  as  we 
have  seen,  hetor-wi^  the  gods. 

24.  The  vulture,  in  Coptic  amoni,  gives  the  word  pascere, 
nourish,  in  Coptic  mone;  and  the  added  mount  changes  the 
root  into  a  participle,  or  into  the  substantive  pastor  {mone' 
uLf  or  e^-mone).  in  order  to  determine  this  same  significa- 
tion, the  whip  (biki)  is  connected  with  the  vulture,  expres- 
sing syllabically  the  word  pastor,  in  Coptic  bok. 

25.  By  means  of  the  breast,  in  Coptic  ken^  followed  by  the 
sign  of  syllabic  pronunciation,  the  mount,  and  the  flax-stalk, 
the  letters  kns  are  expressed,  which  correspond  to  the  name 
of  an  Egyptian  deity,  Chona^  i.  e.,  Hercules.  For,  this  word 
is  related  to  the  Coptic  kons  (vis,  power),  and  to  the  Greek 
x^Civ  (the  earth,  mundus),  which  word  belongs,  as  the  Lexi- 
cographi  say,  to  a  foreign,  i.  e^  Egyptian  root.  In  short,  that 
so  frequent  kona^  in  its  first  meanmg,  was  the  earth,  and  then 
the  god  of  the  earth,  Hercules.  Thus,  then,  Amun  (the  Sun) 
b  called  here  the  herdsman  of  the  world.  Mr.  Osbum  ob- 
tains this  nonsense :  the  Osirian  scribe  of  the  provender  of 
the  bulls  of  Amun,  Neith  and  Ooh-n-sou.  These  bulls  of 
Amun,  Neith  and  Ooh-n-sou,  formerly  totally  unknown,  are 
some  of  the  extravagant  children  of  Champollion's  system. 

26.  Instead  of  Amun,  the  illustrious  one  (No.  20),  some 
places  of  the  cofiin  contain  the  letters  mnty  preceded  by 
the  genitive  sign,  which  group,  on  astronomical  monuments, 
refers  to  the  Sun ;  and,  being  derived  from  the  root  mnut 
(custos),  signifies  a  watchman,  who,  like  the  sun,  never  sleeps. 
This  group  is  also  followed  in  other  places  by  the  pupil  (herd) 
and  the  article  (pe),  i.  e.,  the  Sun,  as  we  have  seen;  conse- 
quentlv,  Mnut  was  another  name  for  the  Sun-god. 

27.  ^he  man  {ham)  holding  a  crook  (boki),  is  also  an  ex- 
pressive title  of  the  Sun-god,  meaning  a  governor ;  in  the 
Coptic,  ham  bok. 

28.  The  baking-dish  (niib-t),  which  in  some  places  stands 
for  No.  27  (ham-bok^  governor),  commonly  expresses  the  Cop- 
tic 7ieb  (dominus),  as  we  have  seen. 

29.  The  sce[)tre  {kam)  with  the  sign  of  syllabic  pronuncia- 
tion, followed  by  the  plan  of  a  city  (baki),  i.  e.,  a  country,  sig- 
nifies Egypt  on  the  Lateran  Obelisk,  and  expresses  exactly 
kam^  keme^  the  vulgar  name  of  Egypt. 

30.  In  one  place  the  gridiron,  in  Coptic  kera,  is  interposed  for 
the  purpose  of  mentioning  the  older  name  of  Egypt,  known 
from  the  Bible,  viz.,  Mizraim.  For,  kera  corresponds  to  kor, 
zor  (fortis,  validus),  and  Mizraim  is  a  composition  of  the 
roots,  ma  (locus),  kor  (validus),  and  mm,  the  Hebrew  dual 
mood,  because  Egypt  consisted  of  two  parts,  the  upj)er  and 
lower  country.  Thus,  then,  the  Sun  is  called  the  watchman 
of  Egypt,  the  land  of  power,  or  the  mighty  country. 
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31.  Now,  we  come  to  the  name  of  the  deceased  priestly 
officer,  which  consists  of  two  different  words.  The  first  con- 
tains the  letters  N  K  S  I,  which  in  many  places  (see  Lcpsius' 
Todtenbnch,  cap.  149,  25)  siffnify  ratio,  modus;  in  Coptic 
nJea-a  ^ratio,  modus).  The  following  figure,  a  papyrus-scroll, 
which  IS  wantine  in  other  places  of  the  coffin,  signifies,  as  we 
have  seen,  the  plural  (Atoo),  and  then  translates  virtutes,  in- 
stead of  virtus,  or  ratio.  Mr.  Osbum,  taking  the  handker- 
chief {kaiH)  for  a  ^,  and  the  scroll  {hojfht)  for  a  J5,  pronounces 
Katsif. 

32.  The  name  of  Amun  (the  illustrious  one)  which  has  been 
discussed  sufficiently,  and  the  subsequent  determinative,  a 
man  (ham)  holding  a  whip  (biki)^  signifies  a  servant,  or  a 
subject  (Aam-doA*),  a  servant  of  the  Lord.  The  whole  name, 
then,  is  Mhikasiw-Amun^  i.  e.,  imago  Ammonis,  the  likeness 
of  Amun,  or,  as  the  Greek  papyri  briefly  translate,  Ammo- 
nius.  Mr.  Osburn's  Katsif-Amim  remains  irreconcilable  to 
any  Coptic  root.  Besides,  many  proper  names  occur  in  the 
Egyptian  literature  similarly  composed,  e.  g.,  Efikasi-Chons 
(the  likeness  of  Hercules),  BhikasUAmone  (the  likeness  of 
the  Nourisher). 

88.  Finally,  the  ell  {mashi)  and  the  plumb-line  {mo8h%)^ 
which  alwavs  follow  the  names  of  deceased  pious  persons, 
signify  a  righteous  man  (mashi  tnoshi,  mstns  justificatus). 

The  whole  of  this  historical  inscription  on  our  coffin  pro- 
nounces thus :  Osh  herif  ker  /letorsy  [ef?i  web  hob  Awrt],  Kotn 
en  skat  hebote  {^hott]  huo  hotep  [boti  hot^b']  kot  htor  [tene 
hetorl  amani-toe  en  Mor-htor-htor,  neb-wi  kerne  [bak%\  kerne 
[^bakt],  kalO'toi  en  pe  ahe  Amun^  pe  Jia,  stUen  htor-ici^  et 
nione  bok  konsy  en  mnnty  pe  i?a,  ham-bok  [neb']  kenie  [A^or]  .• 
J^nkasi-tc-Amutij  htwi-bok^  mashiy  moshi  /  of  which  the  fol- 
lowing is  a  translation : 

The  reverend  priest  ministering  the  tributes,  the  lord  of  the 
clerk-office  in  the  temple  of  Mnut,  the  Sun,  who  is  the  lord 
and  governor  of  Keme-Zor  (Egypt)  ;  caring  for  the  fruits  tri- 
buted  to  Amun,  who  is  the  royal  watchman  of  the  earth,  [to 
the  house  of  Amun,  the  Sun-god,  the  lord  of  the  gods],  otter- 
ed to  the  gods,  the  lords  of  Upper  and  Lower  Egypt,  namely, 
Enkasiw-Amun,  the  servant,  the  righteous  man. 

At  what  time  may  this  so  distinguished  person  of  Eg^^tian 
biography  have  lived?  Of  what  age  may  that  costly  Mum- 
my-Coffin of  Leeds  and  those  dies  be,  which  have  preserved 
for  us,  during  so  many  revolutions  of  the  sun,  such  an  extra- 
ordinary monument  of  the  arts  and  the  science  of  the  an- 
cient world  ?  This  question  is  answered  first  by  two  royal 
cartouches  found  on  the  neck  of  the  mummy  itself  (see  rh 
X.,  Nos.  IV.  A.  B).  Mr.  Osbum  relates  that,  **  daring  the 
operation  of  unwrapping  the  mummy,  a  singular  ornament, 
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coniposed  of  three  straps  of  red  leather,  was  discovered, 
which  contained  the  said  royal  names.  The  figures  and  hie- 
rofflyphics  upon  this  ornament,  formerly  worn  on  the  neck,  are 
evidently  the  impressions  of  heated  metal  t}^es." 

The  royal  cartouches  in  question  refer  to  two  different  Pha^ 
raohs,  the  first  expressing  a  sacred,  the  other  a  vulgar  name ; 
and  it  is  known  that  to  every  Egyptian  king  belonged  two 
names  of  that  kind,  which  commonly  were  put  in  juxtaposi- 
tion. The  shiinc  ^  is  a  sacred  name,  contaming  the  letters 
R  M  S  S  T  P  N-R  A,  i.  e.,  Ramses,  the  favorite  of  the 
Sun,  which  on  innumerable  monuments,  e.  e.,  on  the  Obelisk 
on  the  Porta  del  Popolo  in  Rome,  translated  by  Hennapion, 
and  on  the  famous  Osimandyeum  of  Thebes,  the  ruins  of 
which  belong  now  to  the  village  of  Kaniak,  precedes  the  royal 
vulgar  name  of  Osimandya  (Osimantwa),  or  rather  Osiman- 
pta,  as  the  monuments  read.  The  cartouche  -ff  contains  also 
a  well  known  name,  that  vulgar  of  RaMSeS  Me-AMuN, 
i.  e.,  the  Son  of  the  Sun,  the  friend  of  Amun  ;  to  which  be- 
longs, on  innumerable  monuments,  the  sacred  cartouche,  con- 
taining the  hieroglyphics.  Pupil,  Fox-head,  Ostrich-feather. 
From  the  Table  of  Abydoa,  now  in  the  British  Museum,  which 
contains  a  Catalogue  of  all  the  Egyptian  kings  reigning  suc- 
cessively from  Menes,  2781  B.  C,  down  to  the  said  Ramses 
Meiamun,  we  learn  that  Osimanpta  was  the  father  of  Ram- 
ses Meiamun ;  and  Manetho  shows  us  that  both  the  kings 
reigned  simultaneously  during  68  years,  after  the  father,  Osi- 
manpta, had  governed  5  years  alone.  For  the  reason  of  their 
simultaneous  government  the  Egyptian  monuments  usually 
combine  the  names  of  both  the  kings,  especially  the  Obelisk  on 
the  Porta  del  Popolo,  praising  the  combined  government  of 
Osimanpta  and  his  son,  Uanisos  Meiamun;  and  for  that  same 
reason  the  decoration  of  the  Leeds  Mummy  also  puts  both  the 
cartouches  in  juxta-position. 

Thus,  then,  the  age  of  the  deceased  is  nearly  determined. 
For,  the  Table  of  Abydos  names  38  kings  from  Menes,  2781 
B.  C.,  down  to  Ramses  Meiamun ;  and  supposing  each  of  them 
had  reigned  30  years,  we  come  down  to  the  year  1671  B.  C, 
with  wliicli  the  life  of  the  Leeds  Mummy  may  nearly  have 
coincided.  Eratosthenes  (born  273  B.  C),  the  Greek  trans- 
lator of  the  Table  of  Abydos,  as  I  have  shown  in  another 
place*),  specifies  1076  years  intervening  between  Menes  and 
the  death  of  Ramses  Meiamun,  with  which  the  XVIIIth  Dy- 
nasty of  the  Egyptian  kings,  in  1705,  would  have  expired; 
but  in  Eratosthenes'  Laterculum  one  king,  probably  by  his 
copyists,  is  omitted,  and  the  whole  of  the  historical  literature 


*  Verhandlungcn  der  K.  Saecha.  Gcsellschaft  der  Wissensch.  1848,  page 
71.  Sec  my  Theologisclie  Scliriften  der  alien  Jigypter,  cet.  1865,  page  94. 
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of  the  ancient  world  does  not,  in  consequence  of  the  careless- 
ness of  transcribers,  contain  a  single  figure  that,  being  alone, 
is  very  reliable.  Manetho  specifies  also  the  nunxber  of  the 
years  of  the  government  of  the  kings  from  Menes  down  to 
Kamses  Meiamun;  but  there  is  such  a  discrepancy  in  the 
figures  in  the  copies  of  Africanus,  Eusebius,  the  Armenian 
Eusebius,  and  in  b3mcellus,  that  it  is  impossible  to  fix  exactly 
the  governments  of  Osimanpta,  the  Great  Sesostris  of  the 
Egyptians,  and  of  Ramses  Meiamun.  Mr.  Osbum,  fol- 
lowing the  confused  system  of  Champoliion  Figeac,  gives  to 
both  the  kings  the  19  years  from  1498  to  1474  B.  C,  while 
Manetho  gives  them  not  19,  but  68  years;  and  besides,  Mr. 
Osbum  was  mistaken  by  more  than  200  years,  as  we  shall  see 
directly. 

The  question  still  is,  then,  in  what  time  the  said  Pharaohs 
reigned  m  Egypt,  and  in  what  year  the  deceased  was  really 
bom ;  and  this  date  can  not  be  made  out  exactly  but  by  the 
planetary  configuration  observed  during  his  birth-year,  which 
IS  represented  on  his  last  house,  the  Leeds  coflin.  (See  PL  X., 
Nos.  I.  and  II.,  which  is  an  exact  copy  of  the  fac  simile 
given  in  Mr.  Osbum's  Memoir.) 

The  planetary  configuration  preserved  on  our  cofiin  is  ex- 
pressed like  those  on  the  sarcophagi  in  the  British  Museum, 
Nos.  3  and  23,  and  many  other  monuments  mentioned  above ; 
and,  therefore,  it  will  be  easy  to  make  out,  in  what  places  of 
the  Zodiac  the  planets  stood  at  that  time,  at  the  priest's  birth. 
Nearly  all  the  astronomical  images,  occurring  on  the  coffin, 
have  already,  by  the  aid  of  other  astronomical  inscriptions, 
been  explained  in  my  Egyptian  Astronomy  and  my  Correc- 
tions of  Ancient  Histoiy* ;  it  will  be  sufficient  to  remember 
the  following  rules  of  Egyptian  Astronomy : 

1.  The  7  planets,  inclusive  of  the  Sun  and  Moon,  were  ex- 

Cressed  by  the  images  and  the  names  of  the  7  Egyptian  Ca- 
iri,  the  supreme  deities,  Osiris,  Isis,  and  so  on. 

2.  The  12  Signs  of  the  Zodiac,  the  so-called  12  houses  of 
the  planets,  were  represented  according  to  their  regular  or- 
der, by  means  of  the  images  and  names  of  the  12  great  Egyp- 
tian deities. 

3.  The  row  of  the  12  great  gods  usually  was  twice  ex- 
pressed, once  on  each  of  the  longer  sides  of  the  sarcophagi,  for 
the  purpose  of  specifying  the  places  of  those  planets  which 
occasionally  occupied  the  same  signs  (houses)  or  smaller 
parts  (Decuriaj,  Horia,  Dodccatemoria)  of  the  Zodiac. 

4.  The  images  of  the  Zodiacal  deities  were  distinguished 


t  Syatema  Astronomie  JEgypUacse  quadripartitum,  cet.  Lips.,  1888. 
Vol.  IV. :  Lexicon  astronomico-hieroglyphicuni,  cum  permoltis  figuris  hie- 
roglyphicis  imprcssis.  Berichtigungen  der  alten  Geschichte  und  Zcifrech- 
nung,  cet.  Lip.,  1855,  page  187. 
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fKmi  those  of  the  planetary  gods  by  means  of  a  bodiel-iiieas- 
vie  (ni  Ooptio  bai%  put  upon  the  heads  of  the  (Eoodeiqpotn^ 
expressing  the  Coptio  abk,  house ;  which  was  tieeessary,  be* 
canse  some  images  and  names,  riven  to  some  prendeats  cf 
the  Si^s  or  houses,  corresponded  with  those  of  oertain  plan- 
eta,  being  the  QScodespot®,  or  presidents  of  those  same  fingni. 

i.  The  place  of  a  planet  or  two  in  a  certain  Siffni  Was  inicB* 
oated  by  pntting  the  image  and  the  name  of  the  j^bnet  in  the 
pkee  of  uie  image  of  the  (Ecodespota,  whieh  was  then  omit- 
ted. 

8.  In  case  two  or  more  planets  stood  in  the  same  S^pHf  it 
was  customary  to  specify  the  Decnria,  and  eyen  the  Horiai 
within  the  limits  of  which  the  two  or  three  planets,  "being  in 
conjnnotion,  appeared ;  and  therefore  they  put  that  planet, 
particularly  on  the  left  side  of  a  sarcophgus,  in  the  house  dt 
a  planet,  yis^  that  which  was  the  warden  of  Ae  Deootia  oo- 
oapled  l^  the  ])lanet.  Supposing,  e.  g^  the  Moon  and  Sun 
stood  in  Sagittarius — ^the  former,  however,  tiiere  in  the  Deen- 
ria  of  the  phnet  Mars, — ^then  the  image  of  the  Moon  was  not 
only  put  in  the  Sign  of  Sagittarius,  but  also  in  a  house  <^  Man.' 
The  reason  of  this  curious  practice^was,  that  the  astronomers 
intended  to  show  what  influence  a  certain  planet  would  exert 
S0  well  in  a  certain  Sign,  as  in  a  certain  JDeonriai  presided 
over  by  another  planet.  For,  it  was  believed  that  tne  origi- 
nal influence  of  a  planet  was  equally  modified  while  he  stood 
in  the  house,  or  in  the  Decuria,  of  tne  sameplanet. 

7.  The  planets,  moving  from  West  to  East,  were  repre- 
sented looking  or  walking,  in  the  direction  of  the  CEcodes- 
potae :  while  the  retrograde  planets,  i.  e.,  moving  from  East  to 
West,  were  represented  facing  in  the  opposite  direction  of 
the  other  deities. 

8.  All  sarcophagi  and  Mummy-Coffins,  representing  a  plan- 
etary configuration,  contain  the  house  of  the  Sun,  where  the 
head  of  the  Mummy  lay ;  the  house  of  the  Moon  on  the  op- 
posite side ;  and  the  other  10  Signs  according  to  their  regular 
order,  on  each  side  to  the  right  and  left  of  the  Mummy. 

9.  The  Egyptian,  Greek,  and  Roman  Nativities  have  re- 
ference to  one  of  the  four  Cardin«al  days  previous  to  the 
birth,  some  to  the  day  of  the  vernal  or  autumnal  equinox, 
some  to  that  of  the  summer  or  winter  solstice.  The  reason 
of  this  practice  seems  to  be,  that  the  astronomers  constantly 
observed  the  positions  of  the  7  planets  on  those  days  witn 
which  a  new  season,  called  also  a  year,  began,  in  order  to  pre- 
determine the  lucky  or  unhappy  nature  of  the  beginning 
year ;  then  they  recorded  this  planetary  configuration  in  the 
sacred  annals,  and  represented  it  on  the  coffins  of  all  persons 
bom,  during  that  same  quarter  of  a  year,  and  influenced  by 
the  same  planetary  configuration. 

19 
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Remembering  these  rules  and  the  specific  results  obtained 
from  the  other  astronomical  monuments  already  explained, 
any  one  will  readily  understand  this  new  astronomical  in- 
scription. 

First,  everybody  recognizes,  on  both  sides  of  the  coffin  (PL 
X.,  Nos.  L  <fe  II.),  the  said  houses  of  the  planets,  the  12 
Signs  of  the  Zodiac.  For,  on  each  side  are  represented  10 
Egyptian  buildings  with  their  roofs,  to  which,  in  both  cases, 
are  to  be  numbered  the  two  squares  at  the  foot  and  the  head 
of  the  coffin,  the  said  houses  of  the  Sun  and  the  Moon ;  and 
each  of  these  houses  contains  the  image  of  its  CEcodespota, 
or  that  of  a  planet  standing,  at  that  time,  in  the  respective 
sign.  These  planetary  houses  are  exactly  thus  depicted  in 
the  old  sacred  records  of  Egypt,  e.  g.,  in  Lepsius  Todten- 
buch,  PI.  LXI.— LXVII. 

Further,  every  one  sees  that  in  the  row  II.  four  divinities, 
equally  drawn.  Dear  that  bat?i^  the  bushel-measure,  upon  their 
heads,  which,  as  we  have  seen,  served  in  other  monuments  to 
express  the  houses  {aJ>et)  of  the  planets,  or  the  Zodiacal 
Signs,  viz.,  Nos.  6,  9, 10, 11.  Consequently,  the  other  divini- 
ties in  the  other  houses  or  Signs  represent  the  planets,  viz.,  in 
Nos.  2,  3,  4,  5,  7,  8 ;  the  said  four  Signs  only  were  not  occu- 
pied by  a  planet.  Of  these  planets  the  only  one  in  the  house 
1^0.  3  was  retrograde,  because  it  faces  in  the  opposite  direc- 
tion. As  for  the  divinities  in  the  row  I.,  Mr.  Osbum  failed  to 
copy  their  images  from  No.  6  to  11 ;  his  Plates  show  only  that 
the  planets  Nos.  2, 3, 4  and  5  were  in  the  same  houses  in  which 
they  appear  in  the  row  II. 

The  question  is  now,  first,  what  Signs  or  houses  of  the 
planets  are  expressed  by  the  single  divinities  standing  in  cer- 
tain houses ;  which  question  is  answered  by  the  names  and 
insignia  of  the  12  Great  Gods,  or  (EcodespotaB,  recorded 
in  the  single  houses,  which  are  already  known  from  other  as- 
tronomical inscriptions,  and  from  Greek  and  Roman  authori- 
ties, as  my  Astronomia  ^gyptiaca  dhows. 

No.  1.  As  the  square  on  the  head  always  contains  the  CE- 
codespota  of  the  Sun-house,  the  Virgo,  and  as  Isis  sometimes 
signifies  the  female  Sun,  this  deity,  represented  in  No.  1,  ex- 
presses the  house  of  the  Sun,  the  Virgo.  The  joined  legend 
contains  the  following  words:  JSshi  masiy  kore-t^  ainonintar^ 
heri  hta^  pe  niesh  toto  kdb  (i.  e.,  Isis,  genitrix  valida,  nutrix 
divina,  veneranda  domina  plenitudinis  terrarum ) ;  which 
predicates  clearly  notice  the  Sun-god,  the  (Ecodespota  of 
the  Sign  Virgo.  By  means  of  the  additional  four  well 
known  Genii,  the  lords  of  the  four  seasons,  it  is  indicated,  at 
the  same  time,  that  the  Sun-god  was  the  governor  of  the 
four  seasons  of  the  year. 

The  Signs  next  to  Virgo  are  Libra,  Scorpio,  Sagittarius, 
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Capricornus  (Nos.  2,  3,  4,  5),  which,  as  we  have  seen,  do  not 
contain  their  (Ecodespota,  but  the  images  of  certain  planeta. 

No.  6.  This  (Ecodcspota,  distingniehed  hy  the  said  bath- 
measiire,  [»  called  Neiih,  kor-^  mast,  kor  mas-t  hetor-tei;  i.  e., 
Xeith,  coelestis  genitiix,  valida  mater  deoi-um  ;  in  ono  word, 
Venua  Urania,  as  the  Greek  and  Latin  authors  translate.  Thia 
goddess  was  a  female  personification  of  Satiira,  the  tEcodea- 
pata  of  Aquarius,  and  consequently  no  planet  stood  at  that 
time  in  Aquarius. 

The  Signs  following  Aquarios  are  Pieces  and  Aries,  in  which 
we  find  two  planetary  gods. 

Xo.  9  contains  the  title  of  the  (Ecodespotn  of  Taurus,  vls^ 
Neith  magi,  kor  amoni-l  htor  (viz.,  Neitha  genitrix,  ralida 
nutrix  divina) ;  consequently  this  Neith  differed  from  that  Ve- 
nns  Urania ;  she  was  a  female  pcrsoniii cation  of  Mars,  the 
(Eoodespota  of  Taurus,  as  is  knorni  from  other  astronomical 
inscriptions. 

No.  10,  The  Gemini,  following  Trurua,  are  expressed  by  the 
Egyptian  goddess  Selk,  whose  title  is  Sdk,  kel-hoite-t  kor  kob; 
L  e.,  Selk,  tCKtrix  vestiura,  domina  texture.  The  name  Selk 
it«elf  is  related  to  klc  and  sk,  the  scorpion,  and  Venus  presided 
idso  over  the  sign  Scorpio,  as  we  have  seen. 

No.  11.  Cancer,  the  House  of  Mercury,  is  eipresaed  by  the 
(Eoodespota  Nepti,  a  known  female  personification  of  Mercu- 
ry, mentioned  also  by  the  Greek  authors  ;  whose  title  is  Nept 
magi,  hctor  sottt  ker ;  i.  e.,  Nephthis  genitrix,  divina  suror 
Uraniffi. 

The  square  at  tlie  foot  of  the  muuimy,  which  always  repre- 
sents the  house  of  the  Moon,  does  not  contain  the  image  or 
name  of  its  CEcodespota,  but  the  symbol  of  a  planet,  aa  we 
shall  see  directly,  adored  by  Isis  and  Nephthys. 

Thus,  then,  the  12  Signs  of  the  Zodiac  were,  on  the  coffin, 
arranged  as  follows : 


1.  Virgo,  nj  laU,              O   

2.  Libra,  £=  {!    %'i 

8,   Scorpio,  ti\,  9    « 

4,  Sagiltariiia,  /  %    ©JS 

6.  Cnpricoruai,  Ig  < — -      %   \ 

6.  Aqu&riiu,  St  Neith  Kor,  Ij    ■ 

7.  Pisces,  K  \    ? 

8.  Aries,  f  %   ) 

9.  Tanrui,  y  Neith,          *    

10.  OerainL,  0  Selk,            9    

11.  Cuicer,  25  Nephthji,    B    

12.  Leo,  SL  C   % 

On  the  other  side  of  the  coffin  (row  I.)  occur  some  other 

names  of  the  same  deities,  which  were  partly  equivalent  ones, 
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and  partly  served  to  specify  the  position  of  certain  planets, 
as  we  shall  see.  Thus,  e.  g.,  the  CEcodespota  of  Cancer  (No. 
11  of  the  row  I.),  viz.  Mercury,  is  called  Anubis,  which  is  a 
well  known  name  of  Mercury;  the  CEcodespota  of  Pisces 
(row  I.,  No.  7)  is  called  Mdahi  (Nemesis),  which  is  a  common 
name  for  the  female  Saturn. 

Finally,  the  question  is,  what  planets  stood  in  those  Houses 
or  Signs,  in  which  the  CEcodespotsB  are  supplied  by  the  ima- 
ges of  certain  planets  ? 

No.  4.  First,  the  place  of  the  Sun  is  easy  to  be  recognized ; 
for,  on  both  sides  of  the  coffin,  Osiris  (the  well  known  Sun- 
god)  and  his  names  are  put  in  Sagittarius.  This  deity,  orna- 
mented by  his  solar  disk,  crown,  whip,  and  scepter,  is  called 
on  one  side,  osh  heri-hani^  nat  mesh  thOy  wen  nufi^  neb  keet 
tneu — i.  e.,  Osiris  venerandus,  textor  plenitudinis  terrse,  bo- 
nus spiritus,  princeps  perennis ;  in  the  other  row,  Ar,  hr  tene 
tene,  ham — i.  e.,  Horus,  the  lord  of  both  the  spheres,  the  crea- 
tor. Thus,  then,  the  Sun  stood,  at  that  time,  in  Sagittarius, 
the  house  of  Mars,  as  we  have  seen,  viz.,  in  its  first  degree  : 
for  the  place  of  the  winter  solstice  was  always  between  the 
eastern  and  western  house  of  Saturn — ^i.  e.,  the  signs  Aquarius 
and  Pisces  (Nos.  6  &  7), — and  all  the  planetary  configurations 
were  observed  on  a  Cardinal  day ;  consequently,  the  Sun,  be- 
ing put  in  the  3d  house  or  sign  west  from  the  winter  solstice, 
WAS,  at  that  time,  in  contact  with  the  first  degree  of  the  Sign 
Sagittarius,  i.  e.,  on  the  place  of  the  autumnal  equinox. 

No.  4.  The  place  of  the  Moon  is  equally  easy  to  be  made 
out ;  for,  Isis,  ornamented  with  the  throne — pronounced  m, 
and  accompanied  by  the  legend,  JEJshi  mas,  amoni  hetor^  i.  e., 
Isis  genitrix,  nutrix  divina — ^is  the  most  common  image  of  the 
Moon ;  and  she  also  is  put  in  Sagittarius.  Besides,  that  other 
Isis,  the  CEcodespota  of  Virgo  (No.  1),  is  distinguished  from 
the  lunar  Isis  in  Sagittarius  by  different  titles.  In  the  row  I. 
we  find,  instead  of  this  Isis,  the  goddess  Mashi  mashi — i.  e., 
Justitia  judicans— ornamented  with  the  ostrich  feather,  ex- 
pressing the  same  word  Mashi,  Justicia ;  and  this  deity  refers 
also  to  the  Moon,  particularly  to  the  new  moon,  like  the  Hec- 
ate of  the  Greeks  and  Romans. 

No.  4.  The  planet  Venus,  whose  greatest  elongation  from 
the  Sun  amounts  but  to  48  degrees,  is  also  put  m  the  said 
house  of  Mars,  and  represented  there  by  the  sparrow-hawk, 
the  most  common  symbol  of  the  planet  Y  enus,  viz.,  for  want 
of  room,  by  its  head  in  the  roof  of  the  house  Sagittarius. 
Consequently,  Venus  stood  at  that  time  in  the  Sign  Sagitta- 
rius together  with  the  Moon  and  the  Sun ;  wherefore  her 
place  and  that  of  the  Moon  were  to  be  determined  more  dis- 
tinctly in  other  places,  as  we  shall  see  hereafter. 

No.  3.    The  planet  Mercury,  in  the  house  of  Venus  (Scor- 
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pio),  is  expressed  by  its  most  common  sj-Dibol,  the  god  Thoth, 
the  well  known  Egyptian  Mercury.  He  is  represented  with 
the  head  of  Ibis,  holding  a  papynis-scroll,  and  a  scepter  bear- 
ing the  imacie  of  the  starry  heavens,  because  Thoili  la  said  to 
have  been  the  inventor  of  Geometry,  Astronomy,  and  the  art 
of  writing.  Tlie  subjoined  legend  contains  the  words  Tholh^^ 
motie  toto,ntif»t  htor  tout-uii  kom-t&ai;  i.  e^  Thoth,  pnslor 
terrarum,  inventor  divinanim  ima?innm  acriptarie.  As  ho  is 
represented  in  the  opposite  direction  in  the  liousc  of  Venus, 
the  planet  Mercury  was,  at  that  time,  retrograde  in  the  Sign 
Scorpio;  and  thus  the  position  of  the  Snn  in  Sagittarius  is 
confirmed,  because  Mercury's  distance  Irom  the  Sun  never 
amounts  to  more  than  29  degrees. 

Ko.  5.  The  Sign  Capricomus,  the  house  of  Jnpiter,  contains, 
on  both  sides,  the  well  known  image  of  the  planet  Saturn; 
for  he  was,  in  Egypt,  called  Sdi — i.  o^  XP°>-oc.  Saturnus, — and 
distinguislied  by  two  ostrich  feathers  and  the  following  title, 
Seb,  eeh  pot  fkot-eut  htor,  htor,  htor;  i.  e.,  Saturnus,  perso- 
cntor  deomm.  The  same  is  said  of  the  god  Typlion,  i.  e^ 
Adversarins,  which  was  a  characteristic  surname  of  Saturn. 

No.  12.  In  the  house  of  the  Moon,  the  Sign  Leo,we  find  a 
iburfold  altar,  expressing  in  other  monuments  the  planet  Ju- 
piter. (See  my  Aatronomia  .^gypt.,  p.  399,  No.  607.)  That 
hieroplyphio  figure,  sounding  tate,  expresses  the  god  Tatis, 
mentioned  by  Manetho ;  which  name,  derived  fi-om  the  Cop- 
tic root  taate  (splendere),  characterizes  Jupiter,  the  very 
splendid  planet.  For  the  rest,  Jupiter  stands  between  the 
said  ileitics,  Isis  and  Nephthys,  adoring  them,  probably  be- 
cause this  planet  appeared  then  upon  the  limits  of  two  zodia- 
cal segments  in  Leo  belonging  to  Isis  and  Nephthys,  i.  e.,  to 
the  Sun  and  Mercury :  for  Isis,  as  we  have  seen,  was  the 
(Kcodespota  of  Virgo,  the  San-house;  and  Nephthys,  bearing 
also  her  name  upon  her  he.ad,  signified  (row  II.,  No.  11)  the 
(Ecodespota  of  Cancer,  the  house  of  Mercnry.  Conseqriently, 
the  planet  Jupiter,  at  that  time,  stood  in  the  house  of  the 
BIooii,  the  sign  Leo,  or,  more  distinctly,  upon  the  boundary 
of  the  two  zodiacal  segments  of  Leo,  belonging  the  one  to 
Mercun",  and  the  other  to  the  Sun,  as  we  sh^  see  hereafter. 

No.  2.  This  house  of  Mercury,  the  Sign  Libra,  contains  the 
well  known  image  of  the  planet  Mars,  the  last  of  the  seven 

Slanets  to  be  mentioned,  viz^  the  Egyptian  Ptah ;  for  this 
eity,  represented  in  the  shape  of  a  mummy  holding  a  scep- 
tre, the  so  called  crux  ansata,  the  fourfold  table,  a  whip,  and 
the  crook,  which  syllabically  express  the  character  and  quali- 
ties of  this  planetary  god,  is  accompanied  by  the  name  Ptak 
Sokari,  and  expresses,  on  innumerable  monuments,  the  planet 
Mars. 
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Thus,  then,  the  planetary  configuration  represented  on  the 
Leeds  mummy-coffin  is  the  following : 

Saturn  (Seb)  in  the  House  of  Jupiter,    i.  e.,  Capricornus. 

Jupiter  (Tatis)      "  "  the  Moon,  "  Leo. 

Mars  (Ptah)  "  "  Mercury,    "  Libra. 

^  The  Sun  (Osiris)  "  "  Mars,  "  Sagittarius. 

Venus  (Isis)  "  "  Mars,  "  Sagittarius. 

Mercury  (Thoth,  rctrog.)  "  Venus,        "  Scorpio. 

The  Moon  (Isis  Amoni)   "  Mars,  **  Sagittarius. 

The  date  of  this  planetary  configuration  is  determined  by 
the  places  of  Saturn,  Jupiter,  Mars,  and  the  Sun  alone,  and 
there  is  no  need  of  concerning  ourselves  about  the  places  of 
Mercury,  Venus,  and  the  Moon ;  for  there  are  not  two  au- 
tumnal equinoctial  days  in  all  ancient  history  on  which  a 
similar  planetary  configuration,  abstractly  from  the  so  called 
inferior  planets,  had  occurred,  as  we  shall  see  hereafter.  As, 
however,  the  places  of  Venus,  Mercury,  and  the  Moon  must 
confirm  the  date  in  question,  and  as  the  inscription  contains 
some  other  planetary  figures — ^viz.,  in  row  I.,  N^os.  2  &  6,  and 
in  row  II.,  Nos.  2,  7  &  8 — not  yet  spoken  of,  the  question  is, 
what  do  they  mean  ? 

As  the  ancient  astronomers  used  to  specify  the  smaller 
parts  of  the  Zodiac  occupied  by  those  planets  which  were  in 
conjunction  with  others,  and  as  Venus  and  the  Moon  togeth- 
er with  the  Sun  stood  in  Sarittarius,  the  planetary  images 
in  question  must  refer  to  the  Decuria)  and  Iloria  in  the  Sign 
of  Sagittarius,  within  the  limits  of  which  the  respective  plan- 
ets appeared.  Those  Decuriae,  Horia,  and  so  on,  were  also 
presided  over  by  the  planets  according  to  their  natural  suc- 
cession ;  and  the  first  Decuria  together  with  the  first  Horion 
of  the  Zodiac,  and  so  on,  began  with  tlie  place  of  the  vernal 
equinox ;  consequently,  with  the  original  house  of  Mars,  the 
sign  of  Taurus.  It  is  for  that  reason  Ovid  sings,  "Aperit 
Taurus  cum  comibus  annum.''  The  whole  series  of  the  Egyp- 
tian Dicurise,  Horia,  and  so  on,  with  their  planetary  wardens, 
is  depicted  in  the  first  Plate  of  my  Astronomia  JEgyptiaca. 

Finally,  recollect  that  the  Egyptian  astronomers  used,  on 
monuments  of  this  kind,  to  put  the  planet  standing,  e.  g.,  in 
the  Decuria  of  Mercury,  in  one  of  Mercury's  houses.  Com- 
monly, the  astronomers  agreed  in  mentioning  the  Decuria 
occupied  by  a  certain  planet ;  sometimes,  however,  they  men- 
tioned also  the  Horion,  and  even  the  Dodecatemorion  and 
the  degree ;  which  was  the  case  when  two  planets  occupied 
the  same  Decuria  or  Horion,  or  when  a  planet  stood  in  that 
Decuria  which  he  presided  over  himself;  for,  in  this  case,  the 
supposed  influence  of  the  planet  was  not  modified  by  the 
supposed  influence  of  the  equal  planetary  warden. 
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The  Sign  of  Sagittarias,  i.  e^  the  Si^  East  from  the  point 
of  the  autumnal  Qqiiinox,  coat^ncil  the  following  DoC'iii'iic 
and  Horia : 

0  28  21  20  14  10  6  0 

1  I  I  I  M  n  I  I    I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  1  I  I  I 


Hor.  I  t,  I  9  I  li  I  g  I  >?  I 

0    23  21  14  «  0 

Plan,:       I  I  J  I  ?  I  G  1 

Ab,  Ihen,  both  the  Moon  nnd  the  Sun  stood  at  that  time  in 
Sa^ttariu!',  and  as  the  Egyptians  used  to  specify  the  jilacea 
of  the  inferior  planets  by  mentioning  in  what  Decuria  and  Ho- 
rioh  they  also  stood,  and  by  putting  the  planet  in  that  plane- 
tary honse  wliich  belonged  to  the  same  planet  which  waa  the 
presiiient  of  the  respective  Decuria  or  Horion,  the  next  ques- 
tlou  In,  in  what  Doeuria  or  Horion  of  Sagittarins  the  Moon 
stood  at  that  time.  Indeed,  our  InEcription  contains  three 
deities  reprcsentinji  the  Moon,  viz.,  in  Sagittarius,  where  the 
Uoon  was  iu  conjunction  with  the  Sun,  iijrtlier  in  the  house 
of  Jupiter  (row  11^  No.  8),  nnd  finally  in  the  houao  of  Saturn 
(row  I^  No.  6) ;  for  that  Thoth,  with  the  head  of  Ibis  and 
the  crescent  upon  it,  accoinpanied  by  the  title,  Thoth,  mone 
Imee,  neb  sor — i.  e.,  Thoth  pasccns  terraa,  regina  eceli, — is  a 
well  known  lunar  deity,  differing  fi-om  tJie  Thotb-Mercury : 
because  tho  Ei^vptianH,  as  Cicero  nnd  nthem  rt-late,  had  miiuy 
Thoth?.  and  tliat  Thoth,  in  No.  3,  .vi>icsciiting  Alercury,  is 
distinguished  by  other  insignia  and  titles. 

Finally,  the  bouse  of  Saturn  (row  I.,  No.  6),  although  Mr. 
Osburn  neglected  to  copy  the  likeness  of  the  deity  occnpying 
this  house,  contains  the  name  of  another  well  known  lunar 
goddess,  namely.  Tore;  always  expressed  by  the  hieroglyph- 
KB,  beetle  {(),  mouth  (r),  and  leaf  (e).  As,  then,  the  Moon, 
being  in  Sagittarius,  stood  at  the  same  time  in  two  Eodiacal 
segments  belonging  the  one  to  Jupiter,  the  other  to  Satnm, 
she  must  have  been  observed  in  the  Deouria  of  Saturn  and 
the  Horion  of  Jupiter,  or  vice  versa,  in  the  Decnna  of  Jupiter 
and  the  Horion  of  Saturn,  viz.,  in  Sagittarius.  Now,  Sagitta- 
rius, as  the  scheme  shows,  contained  both  a  Decuria  of  Saturn 
and  a  Decuria  of  Jupiter;  but  the  latter  did  not  contain  a 
Horion  of  Saturn,  while  the  Decuria  of  Saturn,  extending 
from  10  to  20  degrees,  contained  a  Horion  of  Jupiter  extend- 
ing from  14  to  21  degrees.  Consequently,  the  Moon,  at  the 
time  of  the  observation,  was  in  tlie  Decuria  of  Saturn  and  in 
the  Horion  of  Jupiter;  in  other  words.she  stood  between  the 
degrees  14  and  20  of  Si^ttarins,  the  bouse  of  Mare. 
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Libra.    The  places  of  the  planets,  thus  reduced,  are  indicated 
in  the  foregoing  scheme,  and  put  in  crotchets  [  ]. 

The  following  is  a  calculation  of  the  said  planetary  configa- 
ration  according  to  Lalande's  Planetary  Tables,  not  an  exact, 
but  an  approximative  one,  because  the  latter  is  sufficient  for  the 
pui7)08e,  and  because  a  more  accurate  calculation  would  have 
produced  a  difference,  perhaps,  of  but  two  or  three  degi*ees. 
Only  the  place  of  the  Moon,  on  which,  as  we  shall  see,  de- 
pends the  correction  of  the  usual  Tables  of  the  Moon,  is  more 
exactly  calculated.    The  date  in  question  is  this : 

Julian  year  1722  B.  C,  October  1th,  6A.  P,T. 

ANCIENT  OBSERTATfON.  RELIOCENTR.  GEOCENTR. 

Saturn  in. ...n\^    Qo— 80°  m   27°  44'  m   20° 

Jupiter OB    7^80'  05    1041'  25  12« 

Mara SI    0^— 80«»  SI    7**  20'  SI  27^ 

Sun =£1:    O*'    O'  ^  0°  (6e.  29*>  27') 

Venus =&  10°— 14«  =a=  26*^  22'  ^  \V> 

Mercury....  m  0^—30**  (ret.)  n  12°  64'  rev  6°  (retrg.) 

Moon =£k  14°— 20°  ^  26? 

All  the  places  of  the  planets  observed  1722  B.  C,  as  it  is 
obvious,  harmonize  with  the  calculation  except  those  of  Jupi- 
ter and  the  Moon,  of  which  the  longitudes  were  a  few  degrees 
shorter,  according  to  the  Ancients ;  and  this  discrepancy  shall 
be  discussed  hereafter.  Even  the  retrograde  motion  of  Mer- 
cury agrees  with  the  Tables ;  for  it  is  known  that  Mercury 
being  heliocentric  in  Gemini  12®  64',  while  the  Sun  stood  in 
Libra  0**,  must  appear  retrograde  to  human  eyes. 

Perhaps,  however,  one  would  object  that  the  said  plane- 
tary configuration  may  have  occurred  not  only  in  1722  B.  C, 
but  also  in  a  later  or  former  year.  This  objection,  however, 
is  easy  to  be  removed  ;  for,  as  the  Sun  was  in  Libra  0°,  and 
Jupiter  in  Cancer  7**  30',  these  positions  of  Jupiter  and  the 
Sun,  as  every  astronomer  knows,  can  not  return  till  after  83, 
or  rather  166,  or,  more  exactly,  after  249  years,  Julian  style ; 
consequentlv,  pot  twice  in  the  age  of  the  whole  XVIIIth 
Dyn.  till  Osimanpta  and  Ramses  Meiamun.  Further,  Saturn 
does  not,  on  the  same  day,  return  to  a  degree  occupied  form- 
erly on  the  day  of  the  autumnal  equinox  till  after  206  years ; 
Mars  can  not  again,  on  the  same  day,  occupy  the  same  degree 
of  a  Sign  till  after  205  years ;  and  the  Moon  being  at  that 
time  in  Libra  14' — 20°,  is  not  again  in  conjunction  with  the 
Sun  standing  in  Libra  0°  till  after  19  years.  Consequently,  a 
similar  planetary  configuration  occurs  only  once  in  249x206 
X205xl9  years,  i.  e.,  in  a  period  of  many  millions  of  years; 
and  taking  into  consideration  the  position  of  Venus  and  Mer^ 
cury,  we  would  have  several  millions  more.  And  with  this 
law  of  astronomy  the  Ancients  were  already  well  acquainted; 
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forProclus  (Lib.  I.,  chap,  2,  p.  10)  says:  "oramum  ccelestmm 
et  terrestrium  restltutionom  vol  nunquaiu  ad  amiiesim  acci- 
dunt,  aut  certe  non  iis  spatiis,  qute  t'omprehendere  homines 
posBanl."  Tlie  tninBlator  of  Tnbnri's  chronide,  mentioning 
the  planetai-y  configuration  of  the  year  5870  B.  C.,  adds :  "this 
wse  the  beginning  of  the  world,  and  sinec  that  time  the  plan* 
ets  have  never  again  been  in  the  sarao  position."  It  is  true 
that  after  2146  years  similar  planetary  configurations  return, 
but  the  longitude  of  some  planets  is  then  very  different ;  and 
2146  years  before  1722,  i.  e,  3868  B.  C.  (vi^.,  422  years  before 
the  Deluge),  or  2146  years  after  1722,  i,  e.,  424  A.  C^  in  the 
time  of  Ttieodosius,  no  Egyptian  Phnraoh  entiled  Ot^imanpta 
or  Ramses,  was  reigning. 

Thus,  then,  the  result  that  the  priext  in  the  Leeds  coifin,  a 
cotcmporary  of  the  gi'eat  Seaostris,  the  builder  of  the  world- 
renowned  Osimandyenm  at  Thebes,  was  bom  in  1722  B.C, 
will,  I  hope,  remain  fi.\ed  for  all  time. 

Finally,  it  will  be  asked,  what  benefit  can  we  gather  fi-om 
Bucb  old  rubbish  ?     Let  us  see. 

1.  The  Leeds  mummj'-coffin  confirms  tho  key  to  the  astrono- 
mical monuments  of  the  Egyptians,  Greeks,  and  Romans.  It  is 
Sossiblc  that  my  Astronomia  ^gvjrtiaca  still  contains  many 
efects,  but  the  principles  upon  wliicb  it  is  founded  can  not  be 
fallacious ;  for,  supposing  I  had  there  referred  wrong  Cabin 
to  the  planets,  and  wrong  deities  to  the  Signs,  Decnria^,  and 
Horia  of  the  Zodiac — that  I  had  applied  a  wrong  method  of 
explaining  the  astronomical  minutes  of  the  ancient  nations, — 

planetary  contiguration  harmonizing  with  its  particnlars  and 
with  Egyptian  history,  Mr.  Osbum's  Memoir  first  came  into 
my  hands  a  few  months  ago ;  notwithstanding,  the  deities, 
expressing  the  planets  and  the  zodiacal  segments  on  the  cof- 
fin, were  correctly  predetermined  in  my  Egyptian  Astronomy, 
The  key  to  the  astronomical  monuments  of  all  the  ancient  na- 
tions is  now  accessible  to  everybody,  and  this  fact,  no  doubt, 
will  be  useful  in  many  respects ;  for  there  probably  still  exist 
many  hundred  astronomical  inscriptions  of  that  kind,  preser- 
ved on  Egyptian  pyramids,  temple  walls,  catacombs,  on  the 
sarcophagi,  coffins,  and  papyrus-scrolls,  in  the  Egyptian  muse- 
ums, and  further,  on  the  Greek  and  Roman  teinples,  altars,  se- 
pnlcral  monuments,  vases,  and  so  on,  reaching  from  2780  B.  C. 
down  to  500  A,  C. ;  and  I  am  convinced  also  that  the  Assy- 
rian, Babylonian,  Indian,  Chinese,  Mexican,  and  similar  anti- 
quities contain  similar  planetary  configurations.  By  the  aid 
of  so  many  astronomical  monuments,  it  will  be  possible  to 
rectify,  more  and  more,  Egyptian  history  and  chronology, 
which,  during  so  many  centuries,  were  enveloped  in  impene- 
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trable  darkness  and  irreconcilable  contradictions,  and  to  illus- 
trate those  of  other  nations.  As  in  former  times  no  astronom- 
ical observations  prior  to  the  time  of  Ptolemy  (130  A.  C.) 
were  known,  and  as  those  of  the  Egyptians  refer  to  quite  older 
times  and  even  to  that  of  Menes  (2780  B.  C),  it  is  obvious 
that  such  numerous  and  ancient  observations  must  serve  to 
rectify  our  planetary  Tables,  based  upon  Ptolemy,  and  the 
present  theorv  of  our  solar  system  in  general.  Besides,  those 
astronomical  inscriptions,  as  we  have  seen,  are  so  simple  and 
plain,  that  every  one,  being  acquainted  with  the  elements  of 
astronomy,  is  enabled  to  underatand  and  explain  them. 

2.  The  Leeds  coffin  proves  again  that  astronomy  is  as  old 
as  human  society,  as  Josephus,  Aristotle,  Cicero,  Diodorus, 
Egyptian  papyri,  and  other  authors,  testify.  Formerly,  it 
was  believed  and  taught  that  no  Zodiac  existed  before  the 
year  500  B.  C. ;  but  here  we  see  that  the  Egyptians,  in  1722 
fe.  C,  were  already  familiar  with  the  smallest  segments  of  the 
Zodiac ;  that  they  already  understood  the  art  of  determining 
the  places  of  the  planets  to  a  nicety;  that  they  knew  the  mo- 
tion of  the  equinoctial  points.  Now,  how  many  centuries, 
prior  to  1722  B.  C,  must  have  elapsed  before  astronomy  at- 
tained to  so  high  a  degree  of  perfection  ?  Therefore  nobody 
has  a  right  to  despise  and  reject  the  planetary  configuration 
observed  at  the  end  of  the  Deluge  in  3446  B.  C,  at  the  be- 
ginning of  the  second  age  of  the  world  in  3724  B.  C.,  and  that 
at  the  commencement  of  its  first  age  in  the  year  5870  B.  C. 

8.  The  Leeds  coffin  also  confirms  the  key  to  the  whole  my- 
thology and  history  of  religion  among  the  ancient  nations, 
which,  for  more  than  300  years,  was  a  very  chaos ;  for  nobody 
was  able  to  say  what  objects  were  really  adored  and  personi- 
fied by  the  Egyptians,  Canaanites,  Assyrians,  Greeks,  Romans, 
Persians,  Scandinavians,  Indians,  Chinese,  Mexicans,  and  oth- 
ers ;  why  they  worshipped  7  Cabiri,  12  Great  Gods,  36  inferior 
deities ;  why  they  distinguished  them  by  certain  animals  and 
peculiar  ornaments.  According  to  the  historical  system,  all 
the  deities  of  the  Ancients  were  eminent  persons  of  former 
times.  According  to  the  principles  of  natural  philosophy^ 
these  deities  signified  natural  powers,  as  fire,  water,  earth, 
light,  darkness,  storms,  thunder  and  lightning,  heat,  cold,  hail, 
and  so  on.  From  the  chemical  principle  it  was  deduced  that 
the  same  deities  represented  certain  chemical  potencies,  as 
different  acidities  and  alkalies.  The  author  of  the  chronolo^ 
ccU  principle  pretended  that  these  same  deities  were  symbols 
of  diffferent  snorter  or  longer  periods,  as  days,  seasons,  years, 
septennia,  centuries,  milleniums,  etc.  The  fetish  principle 
made  out  that  the  most  ancient  human  race,  being  not  very 
different  from  the  orang-outang,  adored  but  fetishes — i.  e.,  in- 
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■  ftrior  objects  of  nature,  as  treog,  plnnta,  pieces  of  wooil,  ser- 

^  pents,  anil  ao  on — in  wliich,  aa  thoy  supposed,  magiciil  foroes 

resided.  By  and  by,  however,  wben  human  reason  had  made 
aonie  progress,  these  magical  powers  were  abstracter!  and  ad- 
vanced to  the  rank  of  peculiar  deities.  The  adherents  of  the 
astronomical  principle  pretended  that  the  ancient  deities 
were  but  the  planets  and  the  innumerable  constetlstioiis  of 
heaven  ;  nothing  else.  According  to  the  metaphysical  princi- 
ple, these  jjods  represented  different  ideas  of  metaphysics,  as 
strength,  justice,  wisdom,  fidelity,  honesty,  bravery,  virtue, 
and  the  like.  The  advocates  of  the  poiitical  principle  main- 
tained that  the  ancient  deities  were  mere  phantoms,  ex- 
cogitated by  the  priests  for  the  purpose  of  restr^ning  the 
anarchic  and  refractory  people.  Acconiing  to  the  moral  prin- 
ciple, these  different  godheads  were  created  by  benevolent 
persons  in  order  to  establish  moral  ideals,  and  to  induce  the 
people  to  conform  their  conduct  to  theae  moral  patterns.  At 
present,  in  connequence  of  the  ffeographical  principle,  it  ia 
Hniversally  taught  that  each  nation  adored  deified  powers  of 
natnre  visible  in  its  own  country,  as  rivers,  lakes,  mountains, 
valleys,  volcanoes,  seas,  and  similar  objects.  Finally,  many 
ancient  authors,  as  Cicero,  Aristotle,  Seneca,  Maximus  Tyr- 
ius,  and  others,  testify  that  the  ancient  deities,  in  the  firet  stage, 
were  representations  or  symbols  of  Divine  qualities,  viz.,  of 
the  omnipotence,  wisdom,  magniSeencc,  bounty,  justice,  in- 
sonitability  of  the  Creator,  and  so  on."  In  the  second  stage, 
the  philosopher  separated  these  divine  qualities  from  the  Cre- 
ator, and  changed  them  into  peculiar  higher  heinjre,  created 
by  the  Lord,  which,  as  the  sacred  records  of  the  Egyptians 
say,  "work  for  their  master  and  for  his  glory,"  to  which  he 
had  committed  the  work  of  creation  and  the  government  of 
the  world;  of  whidi,  finally,  the  bodies  were  the  7  planets 
and  the  different  constellationa  of  the  Zodiac.  At  the  same 
time,  all  objects  of  the  world  were  divided,  according  to  the 
true  or  imaginary  natures  of  the  planetary  gods,  into  7  classes, 
and  over  each  class,  or  ducatua,  one  of  tne  planets  presided ; 
irom  which  classes  the  insignia  and  symbols  and  omameDta 

*  8«neca  (IV.  7,  8}  t»,j» :  you  mar  call  the  Creator  of  all  thin^  bj*  dif- 
ferent namei,  as  Tonilrans,  Conservator,  Fstum,  which  may  be  as  nomer- 
oui  as  the  manifatatiina  of  h[s  power,  Liber,  Hercules,  Mercuriut,  Ihej 
»re  but  difl^rent  names  of  the  satne  divine  being,  referring  to  it«  difierent 
qualities.  Porphyr.  De  Abalin.  IV.  S;  ^gyptii  pcrnomorum  snorum 
saimalia  venerabantur  Dei  In  rei  omnea  potentiam,  qnun  singuK  deomm 
declumnt  Cicero  N.  B.  1. 10 :  Hundus  est  Dent,  quoniam  partes  mnndi 
sunt  Dei  membra. 
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of  the  single  deities  were  chosen.!  Some  of  the  7  planets 
and  the  12  Great  Gods  were  called  by  similar  names  and  rep- 
resented bj  similar  images,  because  the  planets  were  the  pres- 
idents of  all  the  segments  of  the  Zodiac.  These  and  other 
particolars  are  confirmed  again  by  the  astronomical  inscrip- 
tion on  the  Leeds  mnnuny-coffin.  In  short,  then,  the  deities 
of  the  andents  were,  in  hi^er  respects,  God'^s  ministers  or 
angels — in  later  timea,  spirits — residing  in  the  planets  and 
constellations,  and  in  their  own  creatures. 

4.  The  Leeds  coffin,  being  to-day  nearly  3520  years  old, 
confirms,  by  a  new  and  mathematical  proo^  the  true  history 
and  chronc4ogy  of  the  Egyptians,  and  confutes  many  a  cele- 
brated  book ;  for  it  is  known  that  for  400  years  innumerable 
attempts  were  made  in  order  to  determine  the  time  of  the 
single  El^yptian  dynasties,  and  that  in  consequence  of  the 
oormptea  figures  in  the  Yetus  Chronicon,  Josephus,  Afiica- 
nns,  Eusebins,  the  Armenian  Eusebius,  Syncellus,  and  others, 
not  one  of  them  corresponds  with  the  other.j  Regarding  the 
XVIIIth  Dyn^  we  find  differences  of  many  hundred  years  in 
the  works  of  Ameilhon,  Perizonius,  Savigny,  BoTct,  Mure, 
Champollion  Figeac,  Rosellini,  Crothwaite,  Arehinard,  Hen- 
ry, Felix,  Leseur,  Sharpe,  Barucchi,  Maury,  Rask,  Vaucelle, 
Bunsen,  Lepsius,  and  others.  Mr.  Osbum  himself  ascribes  to 
the  Pharaoh  Ramses  Meiamun,  the  last  king  of  the  XVIIIth 
Dyn.,  the  period  from  1493  to  1473  B.  C.  In  1833,  however, 
the  nativity  of  this  same  Ramses,  represented  on  his  magnifi- 
cent granite  sarcophagus  in  the  Louvre,  and  some  years  afler, 
the  nativity  of  Ramses^  father  and  predecessor,  Osimanpta, 
represented  on  the  costly  alabaster  sarcophagus  in  Saone^s 
Museum  at  London,  came  to  light ;  and  what  was  now  the 
time  of  the  combined  government  of  Osimanpta  and  Ramses  ? 
The  latter  was  bom  in  1693,  the  former  in  1730  B.  C^  conse- 
quently, they  reigned  at  least  200  years  before  the  time  fixed 
by  Mr.  Osbum  and  Champollion.  With  reference  to  the  na- 
tivity of  the  successor  of  Ramses  Meiamun,  called  Sethos,  the 
first  king  of  the  XlXth  Dyn.,  preserved  on  his  grand  sarco- 
phagus m  the  British  Museum — which  nativity,  as  I  also 
showed,  in  1833,  in  my  Egyptian  Astronomy,  refers  to  the 


t  Cicero  N.  D.  I.  18 :  Sunt  dii  octo,  quinque  qui  in  vaf^s  stellis  (pUune- 
tis)  nominantur,  unus  (mundus),  qui  ex  omnibus  sideribus,  que  inlbat 
ooelo  sunt,  ex  diversis  quasi  membris,  simplex  sit  putandus  dcus,  septimos 
Sol,  octaTUs  Luna.  Clemens  Al.  Protr.,  p.  44 :  Septem  sunt  dii  planete, 
octavus  veto,  qui  ex  his  omnibus  constat,  mundus. 

X  Of  the  tame  kind  is  the  very  Urge  work  of  Bir.  Lepsius,  recently  pub- 
lished, entitled  the  "  Koenigsbuch  der  alien  ^gypter."  I  hare  examined 
it,  and  seen  that,  from  Menes  down  to  Titus,  it  does  not  contain  a  single 
true  date. 
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year  1631  B.  C^ — the  govemmentB  of  the  said  kings  were 
ued  thus: 

1780  B.  C.  Osiminpta  bom. 

1698    "     Ramaef  Meiamiui  bom. 

1682    "     Odnumptft  0till  goremt  alone. 

1681    "     Banuea  M.  fforenit  together  wife  hb  fiitiier. 

1681    "     8etho0,  the  first  king  of  the  XlXtfa  DynMtj,  bom. 

1606    "     Ramse*  MeUmnn  di^ 

At  present,  the  Leeds  Nativity  says  to  as  that  the  deceas- 
ed) being  a  contemporary  of  Osimanpta  and  Ramses,  ^as 
b<n*n  in  1722  B.  C,  i.  e.,  8  years  after  Osimanpta,  and  29  years 
before  Bamses ;  eonseqaently  the  said  Pharaohs,  indeed,  most 
have  jgoverned  from  1691  to  1606  B.  C.  Farther,  as  Ramses 
died  m  1606  B.  C,  and  as  from  Amos  I.,  the  first  king  of  the 
XVnith  Dyn.,  down  to  the  expiration  of  the  XYIIIth  Dy- 
nasty, 298  years  elapsed,  the  government  of  this  Dvnasty 
mast  have  began  1904  B.  C,  which  date  is  confirmed  by  the 
transit  of  Mercary,  and  the  renewal  of  a  Fhoeniz-period  of  651 
vears,  daring  the  government  of  Amos  I.  Finally,  as,  accord-> 
mg  to  Eratosthenes,  the  Tables  of  Eamak  and  Abydoa,  apd  the 
Yetns  Chronicon,  Henes  reigned  1175  years  previooiBly.to, 
Ramses'  death  [in  1606,  the  Egyptian  empire  most  have  be- 
gan in  2781  B.  C,  together  with  the  first  Canicalar  Period; 
which  date  is  supported  historicallv  by  Herodotas  and  the 
Yetus  ChroniooD,  mathematically  by  the  Nativity  of  the 
Egyptian  empire,  represented  on  sixteen  monuments,  and  re- 
ferring to  the  year  2781  B.  C.  For  a  chronologer,  who  had 
fixed  the  times  of  Ramses,  Amos  I.,  and  Menes,  very  differ- 
ently from  all  his  predecessors,  nothine  could  be  more  com- 
forting than  to  meet  with  an  astronomical  monument  verify- 
ing his  chronological  statements,  many  years  after,  with  ma- 
thematical certainty. 

5.  The  same  astronomical  inscription  confirms  also  the  true 
Biblical  history  and  chronology.  For,  in  consequence  of  the 
passage  1  Kings  6,  1,  according  to  which,  not  880  but  480 
years,  or,  as  the  Septugint  reads,  440  years  only  elapsed  from 
the  Exodus  to  the  building  of  Solomon's  temple,  all  the  Bib- 
lical Chronologies  now  in  vogue  put  the  dispersion  of  the 
nations,  the  deluge,  the  creation,  400  years  too  late.  The 
Book  of  Judges,  the  genealogies  in  the  Old  Testament,  and 
Josephus,  however,  testify  that  880  years  intervened  between 
the  Exodus  and  Solomon's  temple,  and  that  is  what  our  in- 
scription also  confirms.  For,  the  Fathers  of  the  Church  re- 
late that  the  Israelites  left  Egypt  under  Amos,  the  first  king 
of  the  XVIIIth  Dyn.,  and  in  Exod.  1,  8,  we  read :  "  There 
arose  up  a  new  king  over  Egypt,  which  knew  not  Joseph,"  i, 
e.,  not  the  son  of  the  preceding  king,  but  the  first  king  of  a 
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of  the  single  deities  were  chosen.f  Some  of  the  7  planets 
and  the  12  Great  Gods  were  called  by  similar  names  and  rep- 
resented by  similar  images,  because  the  planets  were  the  pres- 
idents of  all  the  semients  of  the  Zodiac.  These  and  other 
particulars  are  confirmed  again  by  the  astronomical  inscrip- 
tion on  the  Leeds  mummy-coffin.  In  short,  then,  the  deities 
of  the  ancients  were,  in  higher  respects,  God's  ministers  or 
angels — ^in  later  times,  spints — residing  in  the  planets  and 
constellations,  and  in  their  own  creatures. 

4.  The  Leeds  coffin,  being  to-day  nearly  3520  years  old, 
confirms,  by  a  new  and  mathematical  proof,  the  true  history 
and  chronology  of  the  Egyptians,  and  confiites  many  a  cele- 
brated book ;  for  it  is  known  that  for  400  years  innumerable 
attempts  were  made  in  order  to  deteimine  the  time  of  the 
single  Egyptian  dynasties,  and  that  in  consequence  of  the 
cori'upted  figures  in  the  Vetus  Chronicon,  Josephus,  Africa- 
nns,  Eusebius,  the  Armenian  Eusebius,  Syncellus,  and  others, 
not  one  of  them  corresponds  with  the  other.J    Regarding  the 
XVIIIth  Dyn.,  we  find  differences  of  many  hundred  years  in 
the  works  of  Ameilhon,  Perizonius,  Savigny,  Bovet,  Mure, 
ChampoUion  Figeac,  Rosellini,  Crothwaite,  Archinard,  Hen- 
ry, Felix,  Leseur,  Sharpe,  Barucchi,  Maury,  Rask,  Vaucelle, 
Bun  sen,  Lepsius,  and  others.    Mr.  Osbum  himself  ascribes  to 
the  Pharaoh  Ramses  Meiamun,  the  last  king  of  the  XVIIIth 
Dyn.,  the  period  from  1493  to  1473  B.  C.     In  1833,  however, 
the  nativity  of  this  same  Ramses,  represented  on  his  magnifi- 
cent granite  sarcophagus  in  the  Louvre,  and  some  years  after, 
the  nativity  of  Ramses'  father  and  predecessor,  Osimanpta, 
represented  on  the  costly  alabaster  sarcophagus  in  Saone's 
Museum  at  London,  came  to  light ;  and  what  was  now  the 
time  of  the  combined  government  of  Osimanpta  and  Ramses  ? 
The  latter  was  bom  in  1693,  the  former  in  1730  B.  C;  conse- 
quently, they  reigned  at  least  200  years  before  the  time  fixed 
by  Mr.  Osbum  and  Champollion.     With  reference  to  the  na- 
tivity of  the  successor  of  Ramses  Meiamun,  called  Sethos,  the 
first  king  of  the  XlXth  Dyn.,  preserved  on  his  grand  sarco- 
phagus m  the  British  Museum — which  nativity,  as  I  also 
showed,  in  1833,  in  my  Egyptian  Astronomy,  refers  to  the 


t  Cicero  N.  D.  I.  18 :  Sunt  dii  octo,  quinquc  qui  in  ragis  stellis  (plane- 
tis)  nominantur,  unus  (mundus),  qui  ex  omnibus  sideribus,  que  mflzA 
oceio  sunt,  ex  diversis  quasi  membris,  simplex  sit  putandus  deus,  scptimos 
Sol,  octavus  Luna.  Clemens  Al.  Protr.,  p.  44 :  Septem  sunt  dii  planete, 
octavua  vero,  qui  ex  his  omnibus  constat,  mundus. 

I  Of  the  same  kind  is  the  Tcry  large  work  of  Mr.  Lepsius,  recently  pab- 
lished,  entitled  the  "  Koenigsbuch  der  alten  ^>gypter."  I  have  examined 
it,  and  seen  that,  from  Menes  down  to  Titus,  it  docs  not  contain  a  single 
true  date. 
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Te«r  1()31  B.  C, — tho  govei'nmpiits  of  tbe  said  kings  wore 
fixed  thtia: 

«17aO  B.  C.  Osimanpta  bom. 
16B8    "      Rflmses  Meininun  bom. 
101*2    "      OaimanpUt  Mill  govFTDfl  alone. 
lOUl     "      Ramsen  M.  gorem*  together  wjib  his  Tathcr. 
1631    "      Selhoa,  the  fiist  king  of  the  XlX\h  Djnagty,  bom. 
1606    "      Ramses  Meiamun  dies. 

At  pi-esent,  the  Leeds  Kativity  says  to  us  that  tbe  deceas- 
ed, being  a  con  tempo  ritry  of  Osimanpta  tiitd  Riimses,  teas 
bom  in  17*2'2  B.  C.,  i.  o.,  8  ycura  after  Osimanpta,  aiid  29  years 
before  Ranises ;  consequently  the  said  Pharaohs,  indeed,  must 
have  governed  from  1091  to  1606  B.  C.  Further,  aa  liamces 
died  in  160G  B.  C,  and  as  from  Amos  It  the  flrsl  king  of  thu 
XVUItb  I>yn.,  down  to  the  eipiratioii  of  tbe  XVIIIth  Dy- 
nasty, 298  yeara  elapsed,  the  government  of  this  Dynasty 
must  have  begun  1904  B.  C,  which  date  is  confirmed  by  tlie 
transit  of  Mercury,  and  the  renewal  of  a  Phoenix -period  of  C51 
yeai^  dnring  the  government  of  Amos  I.  Finally,  as,  accord- 
ing to  Eratosthenes,  the  Tables  of  Earnak  and  Abydos,  and  the 
Vetua  Chrouicon,  Menea  reigned  1175  yeara  previously  to 
Ramses'  death  [in  ItiOG,  the  Egyptian  empire  niuet  have  be- 
gan in  2781  E.  C,  together  with  the  first  Canicular  Period; 
-^bich  date  is  supported  hiatoricaliy  by  Herodotua  and  the 
Veins  Chronicon,  mathematically  by  the  Nativity  of  the 
Egyptian  empire,  represented  on  sixteen  monuments,  and  re- 
ferring to  the  year  2781  B.  C.  For  a  chronologer,  who  liad 
£xcd  tbe  tunes  of  Ramses,  Amos  I^  and  Menes,  very  differ- 
ently from  all  his  predecessors,  nothing  oould  be  more  com- 
forting than  to  meet  with  an  astronomical  monument  verify- 
ing his  chronological  statements,  many  years  after,  with  ma- 
thematical certainty. 

5.  The  same  astronomical  insciiption  confirms  also  the  true 
Biblical  history  and  chronology.  For,  in  consequence  of  the 
passage  1  Kings  6,  1,  according  to  which,  not  880  but  480 
years,  or,  as  the  Septugint  reads,  440  years  only  elapsed  from 
the  Exodua  to  the  bnilding  of  Solomon'a  temple,  all  the  Bib- 
lical Chronologies  now  in  vo^ue  put  the  dispersion  of  the 
nations,  the  deluge,  the  creation,  400  years  too  late.  The 
Book  of  Judges,  the  genealogies  in  the  Old  Teatamcnt,  and 
Josephus,  however,  testify  that  880  years  intervened  between 
the  Exodus  and  Solomon's  temple,  and  that  is  what  our  in- 
scription also  confirms.  For,  the  Fathers  of  the  Church  re- 
late that  the  Israelites  left  Egypt  under  Amos,  the  first  king 
of  the  XVHIth  Dyn.,  and  in  Exod.  1,  8,  we  read :  "  There 
arose  up  a  new  king  over  Egypt,  which  knew  not  Joseph,"  i. 
<!.,  not  the  son  of  the  preccdtng  king,  but  the  fii-st  king  of  a 
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new,  viz.,  the  XVIIIth  Dynasty.  As,  then,  this  Dynasty, 
down  to  Ramses'  death,  in  1606  B.  C,  governed  during  298 
years,  its  first  king,  Amos,  mast  have  been  upon  the  throne 
about  1904  B.  C. ;  consequently,  the  Israelites  left  Egypt,  not, 
as  is  universally  supposed,  in  1600  B.  C,  but  400  years  ear- 
lier, exactly  in  1867  B.  C,  as  follows  from  the  detailed  Bibli- 
cal biography  and  the  remarkable  conjunction  of  Saturn 
and  Jupiter  in  Pisces  in  1951  B.  C,  three  years  previous  to 
the  birth  of  Moses ;  which  phenomenon  is  mentioned  by  Jo- 
sephus  and  the  Rabbis.  As,  then,  the  Exodus  happened  400 
years  before  its  formerly  fixed  year,  it  is  obvious  that  all  the 
preceding  Biblical  epochs  are  to  be  put  earlier  by  400  years, 
as  the  planetary  configurations,  referring  to  the  deluge  and 
the  ages  of  the  world,  confirm.  This  matter  has  been  treat- 
ed in  extenso  in  my  Chronologia  Sacra  and  the  Summary  of 
Recent  Discoveries. 

6.  The  same  planetary  configuration  gives  another  instance 
of  the  necessity  of  correcting  the  usual  ]>lanetary  tables.  The 
longitude  of  /upiter  in  Cancer  is,  according  to  Lalande's 
Tables,  as  we  have  seen,  too  great  by  four  degrees ;  as  my 
calculation,  however,  is  not  exact,  and  the  perturbations  of 
Jupiter  sometimes  are  considerable,  I  drop  the  investigation 
concerning  this  planet.  As  to  the  Moon,  however,  it  is  ob- 
vious that  the  said  excess  of  at  least  6  degrees  materially  af- 
fects our  Tables.  The  Egyptian  astronomers,  having  proved 
themselves,  as  many  other  monuments  show,  able  to  deter- 
mine the  places  of  the  planets  to  the  nicety  of  half  a  degree, 
could  not  have  committed  a  mistake  of  6  degrees,  or  12  di- 
ameters of  the  full  Moon ;  and,  since  very  import jint  modifi- 
cations of  a  beginning  year  depended,  according  to  their  be- 
lief, on  the  position  of  the  god  of  the  Moon,  at  its  nativity, 
they  would  not  have  carelessly  placed  the  Moon  in  two 
totally  wrong  planetary  departments.  Besides,  the  time  of 
that  observation,  viz.,  about  sunset,  is  equally  sure.  For,  as 
the  Moon  stood  only  20  degrees  East  from  the  Sun,  her  set- 
ting took  place  one  hour  and  twenty  minutes  after  that  of  the 
Sun,  the  parallax  neglected ;  consequently,  the  Moon  remained 
invisible  the  whole  subsequent  night,  and  the  next  following 
evening  the  Moon  stood  in  another  Sign,  13**  E.  from  her  former 
place,  and  not  "in  the  same  house  with  the  Sun."  Thus,  the 
only  possibility  left  is,  that  our  Lunar  Tables  are  incorrect ; 
and  this  assertion,  though  bold,  is  verified  as  well  by  the 
known  carelessness  of  Ptolemy,  the  real  originator  of  all  the 
subsequent  Lunar  Tables,  as  by  the  total  eclipse  of  the  Sun 
observed  in  1851  in  Europe,  and  by  a  groat  multitude  of  solar 
and  lunar  eclipses  observed  by  the  Ancients. 

First,  Ptolemy  (130  A.  C),  in  his  Almagest,  mentions  10 
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eclipses  of  the  Moon,  inclusive  of  7  old  Babylonian  ones,  coii- 
neoted  with  certain  years  of  certain  kings,  and,  regarding  thc-ir 
time  and  dimension,  caloaUtcd  by  himself  to  minutes" ;  in 
doing  so,  however,  he  bad  the  misfortune  of  following  the  very 
incorrect  chronolo^cal  tables  already  in  use  in  his  days.  The 
oldest  eclipse,  that  in  the  first  year  of  Mardukempad,  e.  g.,  oc- 
curred not  ill  7*20  but  in  721  B.  C,  and  also  all  the  others  in 
other  years ;  thus,  Ptoit- my  could  not  but  incorrectly  determ- 
ine the  said  mean  motion  of  the  Moon,  the  lunar  nodes,  and 
soon.  All  subsequent  authors  of  Lunar  Tables  relied  upon 
Ptolemy's  calculations,  but  never  succeeded  in  constructing 
exact  Tables.  A  few  years  after  new  Tables  bad  been  cou- 
stnicte<l,  it  became  apparent  that  they  did  not  corrcflpond 
with  the  latest  observations,  on  aeconnt  of  Ptolemy's  theory 
Ijeing  wrong..  The  same  must  be  said  of  the  celebrated  Ta- 
bles of  Burokiiardt  and  those  of  Domotseau;  for,  on  occasiOD 
of  t)ie  total  eclipse  in  1S51,  it  was  brought  to  light  that  the 
Moon  was  again  57  seconds  slower  than  these,  our  best  TaMes, 
with  Airy's  corrections,  had  determined.  The  longitude  of 
the  Moon  was  37  seconds  shorter  than  that  obtained  by  the 
Tables.  The  same  ia  proved  by  28  aacient  eclipses,  the  more 
BO  the  older  they  are.  Thus,  e.  g^  that  authenticated  solai- 
eclipse  which  was  seen  in  Rome  in  792  B.  C,  May  25,  16h. 
Pu-.  time,  took  place,  according  to  the  modem  tables,  at  least 
Sb.  40m.  before  sunrise ;  consequently,  tbe  mean  motion  of 
the  Moon,  as  determined  by  Ptolemy,  and  adopted  in  ali  Hib- 
sequent  tables,  must  be  too  great.  The  total  eclipse  of  the 
Moon  observed  at  Babylon,  in  721  B.  C,  Sept.  23,  Ih.  40m. 
P.  T.,  took  place,  according  to  our  Tables,  at  least  lb.  30m. 
before  sunset.  The  total  eclipse  of  the  Snn  observed  at  Rome, 
in  642  B.  C^  Jan.  11,  18h.  P.  T.,  preceded  sunrise  neafly  2h. 
50m,  The  total  eclipse  of  the  Sun.  seen  on  the  Halys,  36°  E. 
from  Paris,  viz.,  in  681  B.  C,  Mar.  27,  17h.  ■16m.  P,  T.,  pre- 
ceded sunrise  at  least  40m.  That  total  eelipse  of  the  bun 
observed  near  Smyrna  in  478  B.  0.,  FeU  27, 16h.  30m.,  pre- 
ceded sunrise  nearly  2h.  60m.  The  newly  total  «Qlip»et>f  tbe ' 
San  observed  at  Athens  in  the  afternoon,  aa  Thooydides  tedti- 
fifif,  in  429  B.  C,  Jan.  26,  221k,  must  have  tik«n  plaoe  Sbt 
SOnt.  later.  To  IJiese  may  be  added  more  than  twenty  simi- 
lar eclipse  which  concur  in  proviiu;  tUat  the  saeiUar  mean ' 
motion  of  the  Moon,  adopted  in  alT  Lunar  Tables  down  to 
this  day,  is  somewhat  too  great. 

The  present  astronomers,  forced  by  the  before-mentioned 
solar  eclipse  in  1851,  have,  indeed,  already  attempted  to  rec- 


e  Ooettingiiclie  gelehrle  Anteigen,  1B65,  No.  126,  pp.  1211 — 75. 
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oncile  Barckhardt's  and  Damoiseau's  Tables  with  the  heavens, 
not  by  diminishing  the  supposed  secular  mean  motion  of  the 
Moon,  but  by  changing  its  supposed  anomaly.  This  proceed- 
ing, however,  is  in  conflict  with  our  Egyptian  astronomer,  and 
with  28  of  the  ancient  eclipses  speci^d  in  the  chronological 
Tables  appended  to  my  Summary ;  according  to  which,  the 
adopted  mean  motion  of  the  Moon  is  to  be  diminished  before 
all.  The  modem  theory  of  the  Moon  supposes  the  Moon  to 
move,  in  100  years,  9  signs,  7  degrees,  53  minutes,  and  10 
seconds ;  but,  in  1722  B.  C,  the  place  of  the  Moon  was  at  least 
6  degrees  West  from  the  point  fixed  according  to  the  said 
secular  mean  motion  of  the  Moon ;  i.  e.,  the  Moon  did  not 
reach  that  place  till  nearly  12  hours  later.  It  may  be  granted 
that  the  Egyptian  astronomers  observed  the  Moon  one  hour 
after  sunset,  while  the  horizontal  parallax  took  two  hours ; 
then  the  fault  of  the  modem  Tables  concerning  the  epoch  of 
1722  B.  C.  amounts  to  9  hours  only.  We  may  further  sup- 
pose that  the  half  of  those  67  seconds,  by  which  the  total 
eclipse  in  1851  began  too  late,  equally  affects  the  lunar  anom- 
aly, being  also  based  upon  Ptolemy's  wrong  theory,  and  that 
accordingly,  in  1700  A.  C,  the  Moon  reached  a  place  in  the 
Zodiac  only  30  seconds  later  than  our  Tables  say ;  that,  final- 
ly, the  acceleration  of  the  Moon,  like  that  of  the  lunar  nodes, 
is  equal  to  the  squares  of  the  times.  These  cases  being  ad- 
mitted, I  say  that,  in  1722  B.  C,  Oct.  7,  7h.,  the  Moon  really 
stood  nearly  6  degrees  West  from  the  place  obtained  by  the 
present  Tables ;  consequently,  in  fact,  19  degrees  East  from 
the  Sun,  as  the  Egyptian  astronomers  observed. 

And  this  result  a^ees  perfectly  well  with  the  ancient  eclip- 
ses ;  for  then,  e.  g.,  m  752  B.  C,  the  Moon  was  nearly  5  hours 
later  in  conjunction  with  the  Sun,  and  the  eclipse  was  seen  in 
Rome  2  hours  after  sunrise.  The  same  holds  with  the  said 
Roman  eclipse  in  642  B.  C,  and  all  the  rest.  That  famous 
total  eclipse  of  the  Sun,  near  Smyrna,  in  478  B.  C,  Feb.  27, 
15h.  13m.,  took  plaice  not  2  hours  50  minutes  before  sunrise, 
but  it  began  with  sunrise,  as  Herodotus  relates,  and  so  on. 

These  calculations  are  not  at  all  exact,  but  real  astronomers 
will  excuse  that;  notwithstanding,  I  take  the  liberty  of  call- 
ing their  attention  to  an  important  object,  which  involves  a 
correct  theory  of  the  Moon,  and  exact  Lunar  Tables. 


3H0UABII — ITBTr  FOSSTIS. 


Mtice  of  Fossils  from  the  Pekhian  Strata  of  Texas 
and  New  Mexico,  obtained  bi/  the  Vailed  Slates  Expe- 
dition under  Capt.  John  Pope  for  boring'  Artesian  Welts 
along  tlie  32d  Paral.,  with  JDescriptions  of  New  Species 
from  these  Strata  and  the  Coal  Measures  of  that  region. 

By  B.  F.  Shumard,  M.D. 

PERSaAN  FOSSILS. 

At  the  reiGCtinc  of  March  8,  1858,  I  had  the  honor  of  an- 
nonncing  to  the  Academy  the  existence  of  an  extensive  de- 
Telopment  of  Permian  Rocka  in  the  Guadahipe  Motrntajaa  of 
Texas  and  New  Mexico,  This  announcement  was  based  upon 
a  rather  haety  ejcamination  of  a  series  of  fossils  collected  by 
my  brother,  Dr.  Geo.  G,  Shwmaril,  wliUe  acting  as  Geologist 
of  the  U.  S.  Expedition  for  boring  Artesian  Wells  along  the 
8Sd  Parallel,  under  the  direction  of  Capt.  John  Pope.  The 
present  communication  embraces  the  regnlta  of  a  more  tho- 
rongh  investigation  of  this  intereattng  collection  of  fossils, 
irhich  Capt.  Pope  has  had  the  kindness  to  place  in  my  hands 
for  determination  and  description.  It  will  be  seen  that  the 
list  contains  a  nomber  of  species  that  occur  in  the  Permian 
beds  of  Kansas,  and  which  have  been  described  in  the  valua- 
ble papers  of  Messrs.  Swallow  and  Hawn  and  Mu^rs.  Meek 
and  riavden.  Others  are  identieal  with  characteristic  fosxils 
of  the  Permian  beds  of  England,  Germany,  and  Russia.  But 
the  largest  proportion  of  species  are  new  to  science. 

I  would  mrther  observe,  that  Prof.  Marcoo,  in  the  map  ac- 
companying his  late  work  on  the  geology  of  North  America*, 
has  colored  that  portion  of  the  Guadalupe  Moimtaini}  whence 
oar  Permian  fossils  were  obtained  as  Coal  Measures  and  Low- 
er Carboniferous,  and  that  the  rocks  described  by  him  as  of 
Permian  age  do  not  agree  in  lithologicol  fbatares  with  the 
Guadalupe  strata. 

ZOOPHTTA. 

CB.STETBS  Mackeothii,  Geinitz. 

Our  specimens  apparently  arree  in  every  particular  with 
the  figures  and  descriptions  of  this  species,  as  given  in  the 
works  of  Geinitz  and  King. 

Locality. — Dark  Limestone  of  the  Guadalupe  Moantiuns. 

•  Oeol.  of  N.  Amer.,  Zurich,  1868. 
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Chjitetes,  sp.  (?) 
LocalUy, — ^White  Limestone,  Guadalupe  Mountains. 

Campophtllum  (?)  Texakuic,  n.  sp. 

This  is  a  long,  subcylindrical,  flexuous  species,  having  a  di- 
ameter above  of  about  one-third  of  an  inch.  It  is  covered 
with  a  thin  epithelium.  The  interior  structure  is  unknown. 
I  place  it  provisionally  in  the  above  genus  until  I  can  have 
an  opportunity  of  examining  better  specimens. 

liOcaiity, — >White  Limestone,  Guaaalupe  Mountains. 

POLTCCBLIA.   (?) 

There  are  several  examples  of  a  Cyathophylloid  coral  which 
seem  to  possess  the  characters  of  the  above  genus. 
Localxty. — ^Dark  Limestone,  Guadalupe  Mountains. 

CRUSTACEA. 

Phillipsia  PBRAmnxLATA,  Shumard,  Trans.  Acad.  Sci.,  St. 
Louis,  Vol.  1,  p.  29e,  pi.  XI.,  fig.  10. 

White  Limestone,  Guadalupe  Mountains,  Texas  and  New 
Mexico. 

Baibdia,  sp.  (?) 

This  is  a  very  minute  species  scarcely  exceeding  one-thirti- 
eth of  an  inch  m  length. 

White  Limestone,  Guadalupe  Mountains,  Texas. 

BRYOZOA. 

Fexestella  Popbana,  Prout,  Trans.  Acad.  Sci.,  St  Louis, 
Vol.  1,  page  229. 

White  and  Dark  Limestone,  Guadalupe  Mountains. 

ACANTHOCLADIA   AmSBICANA,   SwalloW. 

Our  fossil  seems  to  be  identical  with  this  characteristic  spe- 
cies of  the  Permian  system  of  Kansas. 

Gray  limestone,  Guadalupe  Mountains,  Texas  and  New 
Mexico. 

FORAMINIFERA. 

FusuLiNA  EL0N6ATA,  Shumard,  Trans.  Acad.  Sci.,  St.  Louis, 
VoL  1,  page  297. 
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White  Limestone  an<l  unJerlyiDg  Sandstone,  Guadalupe 
Mountains,  Texas  arid  Kcw  Mexico. 

BRACHIOPODA. 

Genus  PnoDucTca. 

P.  Calhodttiands,   Swallow,  Trans.  Acad.  Sci.,   St.  Louis, 
Vol.  1,  p.  181. 

The  collection  contains  two  specimens,  which  I  refer  to  this 
cnrecies,  one  of  them  fi'oui  the  White  Limestone  and  the  other 
from  the  underlying  Dark  Limestone  of  the  Guadalupe  Moun- 
tains. They  arc  both  somewh.it  imperfect  in  the  cardinal  re- 
gion, but  .mer  a  carefiil  comparison  of  authentic  specimens 
of  P.  Cai/iminiameB  from  Kansas,  I  nm  unable  to  find  an/ 
marked  specific  diJference. 

P.  Mexicanus,  Shumard,  Trans.  Acad.  Sci.,  St.  Louis,  Vol. 
1,  p.  291. 

White  Limestone  of  the  Guadalupe  Mountains. 

P.  piLEOLUs,   Shum.ird,   Trans.  Acad.  Sci.,  St.  Louis,  To). 
1,  p.  291. 

White  Limestone  of  the  Guadalupe  Mountains. 

P.  SEMIBETICtTLATUS,  TAK.  ANTIQUATDS,  MartlD,  PeCrlf.  Dcrb., 

p.  7,  pi.  3L',  fig.  1-2,  and  pi.  33,  fig.  4. 
White  Ijmestone  of  the  Guadalupe  Monntaics. 

P.  PoPEi,  Shumard,  Trans.  Acad.  Sci.,  St.  Louis,  Vol.  1,  p. 
290,  pi.  XI.,  fig.  8. 
A  number  of  specimens  of  this  species  are  in  the  collec- 
tion, all  of  them  from  the  White  Limestone  of  the  Gua- 
dalupe Mountains.  There  are  two  distinct  varieties;  one 
having  a  remarkably  deep  sinus  with  five  to  seven  costce  on 
either  side,  and  the  other  with  a  less  profound  sinus  and  from 
eight  to  thirteen  costs.  The  latter  variety,  I,  at  first,  regard- 
ea  as  a  distinct  species,  but  a  more  thorough  examination  of 
a  number  of  specimens  has  led  to  the  opinion  that  it  should 
not  be  separated  from  the  species  above  cited. 

P.  NoKwooDii,  Swallow,  Trans.  Acad.  Sci.,  St.  Louis,  Vol. 
1,  p.  182. 
A  single  specimen  of  the  ventral  valve  of  this  species  is 
in  the  collection  of  the  Expedition.  It  was  found  in  the  Dark 
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Limestone,  towards  the  base  of  the  Guadalupe  Mountains, 
Texas. 

P.  Leplayi  (?)  Vemeuil,  Geol.  Russ^  Vol.  2,  p.  267,  pi.  16, 
fig.  I  a — ^b. 

The  specimen,  which  I  refer  with  doubt  to  this  species,  is 
partially  embedded  in  the  matrix.  The  principal  difference 
that  I  perceive  is  in  the  spines  on  the  ears,  wluch  are  more 
robust  m  the  Texas  shell. 

White  Limestone  of  the  Guadalupe  Mountains. 

Genus  Stbophalosia. 

S.  (AuLOSTEGEs)  GuABALiTPENSis,  Shumard,  Trans.  Acad. 
ScL,  St.  Louis,  Vol.  1,  p.  292.  pi.  XI.,  fig.  5. 

White  Limestone  of  the  Guadalupe  Mountains. 

Genus  Chonetes. 

C.  Pebhiana,  n.  sp. 

Shell  small,  sub-semicircular,  widest  at  the  cardinal  border, 
width  one-third  greater  than  the  length,  front  and  sides 
rounded.  Ventral  (receiving)  valve  moderately  convex,  with- 
out mesial  sinus ;  cardinal  margin  sloping  gently  from  beak 
to  extremities  and  marked  with  five  or  six  spines ;  ears  mu- 
cronate,  gently  convex  and  separated  from  the  vault  by  a  gen- 
tle depression.  Ventral  valve  and  area  unknown.  Surface 
marked  with  extremely  fine  concentric  strise  of  growth. 

I  have  several  specimens  of  this  species  before  me,  none  of 
which  exhibit  any  traces  of  longitudinal  striae. 

Found  in  the  Conglomerate  at  the  mouth  of  Delaware 
Creek,  Texas. 

C.  FLEMnroi  (?)  Norwood  &  Pratten,  Jour.  Acad.  Nat.  Sci., 
Phila.,  2d  Ser.,  Vol.  3,  p.  26,  pi.  2,  fig.  5  a— e. 

The  fossil  from  the  White  Limestone  of  the  Guadalupe 
Mountains  corresponds  pretty  well  with  the  figures  and  de- 
scription of  the  above  cited  species,  though  I  can  see  minor 
points  of  difference  which  leave  me  in  doubt  as  to  whether  it 
18  really  identical. 

Genus  Spibifeb. 

S.  MEXiCAin7S,  Shumard,  Trans.  Acad.  Sci.,  St.  Louis,  Vol. 
1,  p.  292,  pi.  XI.,  fig.  4. 

This  species  bears  considerable  resemblance  to  S.  dupHcos- 
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tala,  Phillips,  ae  figiire.J  by  Mr.  Davidson  iu  his   excelli'tit 
monograph  on  the  British  Caib.  Braohiopocla.     Oui-  ehell  is, 
however,  much  moiia  gibbous  and  attains  a  much  greater  size. 
Locality. — White  Limestone,  Gaadaltipe  Mountains. 

S.   6UADALUP£NB1S,    n.  sp. 

Shell  of  medium  size,  ovate,  longer  than  wide,  quite  pb- 
bous  in  full  grown  specimens ;  hingp  line  less  than  the  great- 
eat  width,  which  is  found  about  the  middle  of  the  shell ;  dor- 
sal valve  varying  from  elliptical  to  circular,  evenly  convex, 
exhibiting  no  trace  of  a  mesial  fold ;  beak  incurved,  passing 
a  little  beyond  the  cardinal  mai^n ;  ventral  valve  convex, 
macb  more  gibboue  than  the  opposite  vnlre,  without  sinus, 
hut  in  very  old  specimens  flattened  near  the  front  j  cardinal 
angles  rounded ;  umbo  prominent,  rounded ;  beak  prolonged, 
raUier  acute,  incurved;  area  contracted,  elevated,  not  very 
sharply  defined ;  aperture  lai^,  triangular ;  length  of  sides 
and  base  nearly  equal ;  surface  marked  with  moderately  dis- 
tinct eonccntrio  strije,  the  edges  of  which  were  probably 
fringed  with  piliform  spines  as  in  S.  Hneata. 

This  species  may  be  compared  with  S.  Imeata,  from  which 
it  differs  in  being  much  more  gibbous,  and  in  the  absence  of 
either  sinus  or  mesial  fold.  The  same  characters  will  also  dis- 
tinguish our  shell  from  fi.  setiifera.  Hall. 

Locality. — White  Limestone,  Guadalupe  Mountains, 

8.  stnciTBEVS,  Bhumard,  TntnB.  Aoad.  &ti^  St.  Zioais,  Vol. 
1,  p.  298,  pi.  XI.,  flg.  8. 
Iiocaiity. — White  Limestone  Goadalnpe  Honntaine,  Tex- 
as and  New  Mexico. 

S.  CAUEBATCS,  Morton,  SOliman's  Jour.,  Ist  Ser. 

The  Tentral  valve  of  a  well  marked  example  of  this  n>eoies 
VIS  found  in  tke  Sandstone  towards  the  btwe  of  the  Guada- 
lupe Mountains,  and  fragments  of  it  were  also  procured  from 
the  White  Limestone. 

Genus  Spibifhbiita. 

S.  BiLLiHOsn,  Shnmard,  Trans.  Acad.  Sci.,  St.  Louis,  Vol. 
1,  p.  294. 
Some  of  the  varieties  of  this  shell  cforespond  so  nearly 
with  S.  criBtata  as  figured  by  Davidson  in  his  mmographs  on 
die  Britirii  Perm,  and  Garb.  Bracbiopoda,  that  1  am  in  doubt 
whether  our  shell  is  really  entitled  to  be  considered  distinct 
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from  that  species.  It  is  desirable  that  a  direct  comparison 
should  be  made  with  aathentic  European  specimens,  in  order 
to  settle  the  question. 

Xoea^Yy.^--White  and  Dark  Limestone,  Guadalupe  Moun- 
tains. 

Genus  Tebebbatula. 

T.  SLON6ATA,  SchloUieim. 

I  have  before  me  a  number  of  examples  of  Terebratula 
which  appear  to  be  identical  with  this  remarkably  variable 
Pei*mian  shelL  Some  of  them  present  all  the  characters  of 
T.  dongata  proper ;  others  have  the  wider  and  more  inflated 
form  of  the  vanety  T.  svffiata;  while  others  again  exhibit  a 
distinctly  impressed  though  shallow  sinus  near  the  front  of 
the  dorsal  valve  as  in  T.  saccula  of  the  Carboniferous  Period. 

T.   PEBINFLATA,    U.   Sp. 

Shell  ovate,  very  gibbons,  width  and  thickness  about  equal, 
one-third  longer  than  wide  in  fbll  ffrown  specimens ;  front 
subtruncate  or  slightly  emarginate ;  sides  rounded  anteriorly 
and  converging  posteriorly  to  the  beak  at  an  angle  of  about 
65**.  Dorsal  valve  vamng  from  circular-ovate  to  subcircular, 
convex,  forming  usually  a  regular  curve  from  beak  to  front, 
old  specimens  marked  with  a  slight  mesial  elevation  in  front 
and  an  obscure  fold  on  cither  side,  which  become  entirely  ob- 
solete before  reaching  the  middle  of  the  valve ;  cardinal  edges 
rather  deeply  indented  by  the  false  area  of  the  ventral  valve. 
Ventral  valve  strongly  convex,  more  elevated  than  the  oppo- 
site valve,  front  marked  with  a  shallow  sinus,  which  usually 
becomes  obsolete  before  reaching  the  middle  of  the  valve ; 
beak  extended  considerably  beyond  that  of  the  dorsal  valve, 
acute  and  strongly  incurved ;  surface  marked  with  fine  con- 
centric strias  of  growth. 

Dimensions  of  a  full  grown  specimen — ^Length,  0.67 ;  width, 
0.52. 

Form,  and  Loc. — White  Limestone  of  the  Guadalupe 
Mountains,  Texas.  It  appears  to  be  quite  rare,  only  two  spe- 
cimens having  been  found. 

Genus  Rhtkchonella. 

R.  GuADALUP-«,  Shumard,  Trans.  Acad.  Sci.,  St.  Louis,  Vol. 
J,p.  295, pi.  XI.,  fig.  6. 

Restricted  to  the  White  Limestone  of  the  Guadalupe  Moun- 
tains. 
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R.    INDENTATA,   U.   Sp, 

Shell  variable,  subovate,  gibbons,  length  anil  broftdih  about 
equal,  aiflea  conver^ng  rapidly  from  the  middle  of  the  aUell 
to  the  beak,  and  rounded  towards  the  front,  which  is  slightly 
indented.  Doranl  valve  strongly  arched,  much  more  elevated 
than  the  ventrsd  valve ;  umbo  flattened,  broadly  and  rather 
deeply  excavated  in  front  by  the  tongue  of  the  opposite  valve ; 
mesial  ridge  slightly  elevated,  and  in  some  specimens  scarcely 
perceptible  except  at  the  front ;  lateral  mar^ns  very  sinuous, 
being  deeply  indented  at  the  cardinal  margin  on  either  side 
of  the  beak  by  the  fake  ni-ea  of  the  opposite  valve ;  beak 
flattened  and  closely  incurved.  Ventral  valve  convex  in  the 
umbo  and  aides,  scarcely  gibbous,  having  a  broad  shallow  si- 
nus, which  becomes  obsolete  on  the  umbo ;  false  area  well  de- 
veloped, distinctly  defined,  depressed  below  the  plane  of  the 
dorsal  valve,  and  marked  with  fine  strife;  be^k  acute  and 
moderately  incurved.  Surface  marked  with  fine  striie  of 
growth  and  from  20  to  25  rounded  radiating  cosUe,  which  be- 
come obsolete  on  the  umbo ;  cosUe  in  the  mesial  fold  and  in 
the  sinus. 

Di7nen»ions.— Length,  0.5-5;  width,  0.50;  thickness,  0.40. 

Locality. — White  Limestone  of  the  Guadalupe  Mountains. 

S.   TgXANA,  n.  sp. 

Shell  small,  ovate,  moderately  gibbons,  front  rounded  or 
slightly  indented  ;  antero-lateral  margins  rounded,  converging 
posteriorly  to  the  beak  at  an  angle  of  63°,  Dorsal  valve  as 
broad  as  long,  convex,  more  elevated  than  the  ventral  valve, 
Bmooth  on  the  umbo  and  ha\'ing  a  distinct  mesial  elevation  in 
^Tont,  bearing  nsu.illy  three  prominent  snbangular  ribs,  on  ei- 
ther side  of  which  are  two  or  three  less  prominent  ribs ;  car- 
dinal edges  rather  deeply  indented  by  the  false  area  of  the 
^jpposite  valve.  Ventral  valve  gently  convex,  most  promi- 
»ent  about  the  middle,  marked  in  front  with  a  moderately 
<lcep  mesial  sinus,  wltii-h  l,i><.'oriics  obsolete  on  the  umbo  and 
1>earfl  two  or  more  subangular  ribs;  beak  prolonged,  acute 
^rently;  foramen  narrow,  triangular;  false  area  rather  strongly 
^evett^ed,  not  very  distinctly  defined, 

i>t'ff»«fflriofM.— Length,  0.85 ;' width,  0.30 ;  thickness,  052. 

Form,  and  Lot. — -From  the  Dark  Limestone  forming  the 
'Imsc  of  the  Guadalupe  Monntaine,  and  from  the  Coogrome- 
»ate  at  the  mouth  of  Delaware  Creek. 

BSTITCHOITBLLA,  Sp.    (?) 

T(>erfe  ix%  fragments  of  a  large  Rhyncbonells  in  the  collec- 
tion, whlob  belong  to  &  species  similar  to  R.  petttaloma. 
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new,  viz.,  the  XVIIIth  Dynasty.  As,  then,  this  Dynasty, 
down  to  Ramses'  death,  in  1606  B.  C,  governed  during  298 
years,  its  first  king,  Amos,  must  have  been  upon  the  throne 
about  1904  B.  C. ;  consequently,  the  Israelites  left  Egypt,  not, 
as  is  universally  supposed,  in  1500  B.  C,  but  400  years  ear- 
lier, exactly  in  1867  B.  C,  as  follows  from  the  detailed  Bibli- 
cal biography  and  the  remarkable  conjunction  of  Saturn 
and  Jupiter  in  Pisces  in  1951  B.  C,  three  years  previous  to 
the  birth  of  Moses  ;  which  phenomenon  is  mentioned  by  Jo- 
sephus  and  the  Rabbis.  As,  then,  the  Exodus  happened  400 
years  before  its  formerly  fixed  year,  it  is  obvious  tliat  all  the 
preceding  Biblical  epochs  are  to  be  put  earlier  by  400  years, 
as  the  planetary  configurations,  referring  to  the  deluge  and 
the  ages  of  the  world,  confirm.  This  matter  has  been  treat- 
ed in  extenso  in  my  Chronologia  Sacra  and  the  Summary  of 
Recent  Discoveries. 

6.  The  same  planetary  configuration  gives  another  instance 
of  the  necessity  of  correcting  the  usual  j planetary  tables.  The 
longitude  of  Jupiter  in  Cancer  is,  according  to  Lalande's 
Tables,  as  we  have  seen,  too  great  by  four  degrees ;  as  my 
calculation,  however,  is  not  exact,  and  the  perturbations  of 
Jupiter  sometimes  are  considerable,  I  drop  the  investigation 
concerning  this  planet.  As  to  the  Moon,  however,  it  is  ob- 
vious that  the  said  excess  of  at  least  6  degrees  materially  af- 
fects our  Tables.  The  Egyptian  astronomers,  having  proved 
themselves,  as  many  other  monuments  show,  able  to  deter- 
mine the  places  of  the  planets  to  the  nicety  of  half  a  degree, 
could  not  have  committed  a  mistake  of  6  degrees,  or  12  di- 
ameters of  the  full  Moon ;  and,  since  very  important  modifi- 
cations of  a  beginning  year  depended,  according  to  their  be- 
lief, on  the  position  of  the  god  of  the  Moon,  at  its  nativity, 
they  would  not  have  carelessly  placed  the  Moon  in  two 
totally  wrong  planetary  departments.  Besides,  the  time  of 
that  observation,  viz.,  about  sunset,  is  equally  sure.  For,  as 
the  Moon  stood  only  20  degrees  East  from  the  Sun,  her  set- 
ting took  place  one  hour  and  twenty  minutes  after  that  of  the 
Sun,  the  parallax  neglected;  consequently,  the  Moon  remained 
invisible  the  whole  subsequent  night,  and  the  next  following 
evening  the  Moon  stood  in  another  Si^n,13°E.  from  her  former 
place,  and  not  "  in  the  same  house  with  the  Sun."  Thus,  the 
only  possibility  left  is,  that  our  Lunar  Tables  are  incorrect ; 
and  this  assertion,  though  bold,  is  verified  as  well  by  the 
known  rarelessness  of  Ptolemy,  the  real  originator  of  all  the 
subsequent  Lunar  Tables,  as  by  the  total  eclipse  of  the  Sun 
observed  in  1851  in  Europe,  and  by  a  great  multitude  of  solar 
and  lunar  eclipses  observed  by  the  Ancients. 

First,  Ptolemy  (130  A.  C),  in  his  Almagest,  mentions  10 
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eclipscB  of  the  Moon,  inclusive  of  7  old  Babylonian  ones,  con- 
nected with  certain  years  of  certain  kings,  find,  regarding  their 
time  and  dimension,  calculated  by  htmaelf  to  minutes*;  in 
doing  80,  however,  he  had  the  misfortune  of  following  the  76ry 
incorrect  chronological  tables  already  in  use  inhiadays,  The 
oldest  eclipse,  that  in  the  first  year  of  Mardokcmpad,  e.  g^  oc- 
curred not  in  720  but  in  721  B.  C^  and  also  all  the  others  in 
other  years;  thus, Ptolemy  ooiild  not  but  incorrectly  determ- 
ina  the  said  mean  motion  of  the  Moon,  the  lunar  nodes,  and 
80  on.  All  subsequent  anthors  of  Lunar  Tables  relied  upon 
Ptolemy's  calculations,  but  never  succeeded  in  constructing 
cxaot  Tables.  A  few  years  after  new  Tables  had  been  con- 
structed, it  became  apparent  that  they  did  not  corresjiond 
with  the  latest  observations,  on  account  of  Ptolemy's  theory 
being  wrong..  The  same  must  be  said  of  the  celebrated  Ta- 
bles of  Burukhardt  and  those  of  Damoisean;  for,  on  occasion 
of  the  total  eclipse  in  1851,  it  was  brouglit  to  light  that  the 
Moon  was  again  57  eeconds  slower  than  these,  our  beet  TaMes, 
with  Airy's  corrections,  had  determined.  The  longkude  of 
the  Moon  was  37  seconds  shorter  than  that  obtained  by  th« 
Tahles,  The  same  is  proved  by  28  aacient  eclipses,  the  more 
so  the  older  they  are.  Thus,  e.  g.,  that  anthenticsted  solar 
eclipse  which  was  seen  in  Rome  in  752  B. C,  May  25,  16b. 
Par.  time,  took  place,  according  to  the  modem  tables,  at  least 
2b.  40m.  before  sunrise ;  consequently,  the  mean  motion  of 
th«  Moon,  aa  determined  by  Ptolemy,  and  adopted  in  aii  sub- 
eeqaent  tables,  must  be  too  great.  The  total  eclipse  of  the 
Moon  observed  at  Babylon,  in  721  B.  C^  Sept.  23,  Ih.  40in. 
P.  T.,  took  place,  according  to  our  Tables,  at  least  lb.  30m. 
before  sunset.  The  total  eclipse  of  the  Sun  observed  at  Rome, 
in  642  B.  C^  Jan.  11,  18h.  P.  T,  preceded  sunrise  nea»Ly  2h. 
50m.  The  total  eclipse  of  the  Sun  seen  on  the  Ualys,  36°  K. 
from  Paris,  viz.,  in  581  B.  C^  Mar.  21,  17h.  45m.  P.  T.,  pre- 
ceded sunrise  at  least  40ui.  That  total  eclipse  of  the  bun 
observed  near  Smyrna  in  478  B,  0.,  Febv  27, 15h.  30m.,  pre- 
ceded sunrise  nearly  2h.  50m.  The  nearly  total  eclipse  of^the 
Sun  observed  at  Athens  in  the  atlemoon,  as  Thucydides  testi- 
fies, in  429  B.  C,  Jan.  26,  22h.,  must  have  taken  )>lace  2h. 
30m.  later.  To  these  may  be  added  more  than  twenty  simi- 
lar eclipses,  which  concur  in  proving  that  the  secular  mean 
motion  of  the  Moon,  adopted  in  all  Lunar  Tables  down  to 
this  day,  is  somewhat  too  great. 

The  present  astronomer^  forced  hy  the  before-mentioned 
solar  eclipse  in  1851,  have,  indeed,  already  attempted  to  rec- 


•  See  Ooetttngische  gekhrte  ADZeigen,  1866,  Ko.  126,  pp.  1241— '75. 
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of  the  single  deities  were  chosen.f  Some  of  the  7  planets 
and  the  12  Great  Gods  were  called  by  similar  names  and  rep- 
resented by  similar  images,  because  the  planets  were  the  pres- 
idents of  all  the  segments  of  the  Zodiac.  These  and  other 
particulars  are  confirmed  again  by  the  astronomical  inscrip- 
tion on  the  Leeds  mummy-coffin.  In  short,  then,  the  deities 
of  the  ancients  were,  in  higher  respects,  God^s  ministers  or 
angels — ^in  later  times,  spints — ^residing  in  the  planets  and 
constellations,  and  in  their  own  creatures. 

4.  The  Leeds  coffin,  being  to-day  nearly  3520  years  old, 
confirms,  by  a  new  and  mathematical  proo^  the  true  history 
and  chronology  of  the  Egyptians,  and  confiites  many  a  cele- 
brated book ;  for  it  is  known  that  for  400  years  innumerable 
attempts  were  made  in  order  to  determine  the  time  of  the 
single  Egyptian  dynasties,  and  that  in  consequence  of  the 
eomipted  ngures  in  the  Yetus  Chronicon,  Josephus,  Africa- 
nns,  Eusebius,  the  Armenian  Eusebius,  Syncellus,  and  others, 
not  one  of  them  corresponds  with  the  other.{  Regarding  the 
XYIIIth  Dyn.,  we  find  differences  of  many  hundred  years  in 
the  works  of  Ameilhon,  Perizonius,  Savigny,  Bovet,  Mure, 
ChampoUion  Figeac,  Rosellini,  Crothwaite,  Archinard,  Hen- 
ry, Felix,  Leseur,  Sharpe,  Barucchi,  Maury,  Rask,  Vaucelle, 
Bunsen,  Lepsius,  and  others.  Mr.  Osbum  himself  ascribes  to 
the  Pharaoh  Ramses  Meiamun,  the  last  king  of  the  XYIIIth 
Dyn.,  the  period  from  1493  to  1473  B.  C.  In  1833,  however, 
the  nativity  of  this  same  Ramses,  represented  on  his  magnifi- 
cent granite  sarcophagus  in  the  Ix>uvre,  and  some  years  after, 
the  nativity  of  Ramses'  father  and  predecessor,  Osimanpta, 
represented  on  the  costly  alabaster  sarcophagus  in  Saone's 
Museum  at  London,  came  to  light ;  and  what  was  now  the 
time  of  the  combined  government  of  Osimanpta  and  Ramses  ? 
The  latter  was  bom  in  1693,  the  former  in  1730  B.  C;  conse- 
quently, they  reigned  at  least  200  years  before  the  time  fixed 
by  Mr.  Osbum  and  ChampoUion.  With  reference  to  the  na- 
tivity of  the  successor  of  Ramses  Meiamun,  called  Sethos,  the 
first  kinff  of  the  XlXth  Dyn«,  preserved  on  his  grand  sarco- 
phagus m  the  British  Museum — ^which  nativity,  as  I  also 
showed,  in  1833,  in  my  Egyptian  Astronomy,  refers  to  the 


t  Cicero  N.  D.  I.  18 :  Sunt  dii  octo,  qainque  qui  in  rmfos  stellis  (pUne- 
tis)  nomiiiantiir,  rnrns  (maiidii8)»  qui  cz  omnibus  sideribus,  qus  infixa 
eoelo  sunt,  ex  dirersis  quasi  membris,  simplex  sit  putandus  deus.  septimus 
Sol,  oct&Tus  Lunm.  Clemens  Al.  Protr.,  p.  44 :  Septem  sunt  dii  planete, 
octATus  rero^  qui  ex  bis  onmibus  constat,  mundus. 

X  Of  the  same  kind  is  the  Tery  large  work  of  Mr.  Lepsius,  recently  pub- 
lished, entitled  the  **  Koenigsbuch  der  alten  JSgypter.  I  hare  examined 
it,  ukl  seen  tiiat,  from  Menes  down  to  Titos,  it  does  not  contain  a  single 
true  date. 
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1730  B.  C.  Onimanpla  born. 

1698    "      Rain»e9  Melamun  bom. 

16W2    "     OiiiuAnpta  still  govenu  alone. 

1601    "      Rrnnse*  M.  goTenu  Mgelhcr  with  hii  father. 

1631    "      Sclhos,  th?  fliit  ktns  ol  Ihc  XlXtfa  Dyooity,  bom. 

1606    "     Rtunaei  Mc'iunun  dica. 

At  present,  the  Leeds  Nativity  sajs  to  us  that  tlic  deceas- 
ed,  being  a  contemporary  of  Osimnnpta  sud  Ramaes,  was 
bom  in  1722  B.  C,  i.  c.,  S  years  aAer  Osimanptii,  and  29  years 
before  RuniseB  ;  ooDBequently  the  snid  Pharaohs,  indeed,  must 
have  governed  from  1691  to  1606  B.  C.  Further,  us  Humses 
died  in  1606  B.  C,  and  as  from  Amos  1.,  the  firHt  king  of  the 
XVIIItli  Dyn^  down  to  the  expiration  of  the  XVIlftb  Dy- 
nasty, 298  years  elapsed,  the  government  of  this  Dynasty 
mnst  have  begun  1904  B.  C,  waich  date  is  confirmed  by  the 
transit  of  Mercury,  and  the  renewal  of  a  Pha<mK -period  of  651 
years,  during  the  government  of  Amos  I.  Finally,  as,  accord- 
ing to  Eratosthenes,  the  Tables  of  Karnak  and  Abydos,  and  the 
Vetua  C'hronicon,  Menes  reigned  1175  years  previously  to 
Ramses'  death  [in  1606,  the  Egyptian  empire  must  have  be- 
gun in  2781  B.  C,  together  with  the  first  Canicular  Period ; 
which  date  is  supported  historically  by  Herodotus  and  the 
Vetus  Ghronicon,  mathematically  by  the  NatiWty  of  the 
Egyptian  empire,  represented  on  sixteen  monument^  and  re- 
ferring to  the  year  2781  B.  C.  For  a  chronologer,  who  had 
fixed  the  times  of  Ramses,  Amoa  I.,  and  Menea,  very  differ- 
ently from  all  his  predecessors,  nothing  coutd  be  more  com- 
forting than  to  meet  with  an  astronomical  monament  verify- 
ing his  chronological  statements,  many  years  after,  with  ma- 
thematical certainty. 

5.  The  same  astronomical  inscription  confirms  also  the  true 
Biblical  history  and  chronology.  For,  in  consequence  of  the 
passage  1  Kings  6^  1,  according  to  which,  not  880  but  480 
years,  or,  as  the  Sentupnt  reads,  440  years  only  elapsed  from 
the  Exodus  to  the  building  of  Solomon's  temple,  all  the  Bib- 
lical Chronologies  dow  in  vogue  put  the  dispersion  of  the 
nations,  the  deluge>  the  creation,  400  years  too  late.  The 
Book  of  Judges,  tho  genealogies  in  the  Old  Testament,  and 
Josepbus,  however,  testify  that  880  years  intervened  between 
the  Exodus  and  Solomon's  temple,  and  that  is  what  our  in- 
scription also  confirms.  For,  the  Fathers  of  the  Church  re- 
late that  the  Israelites  left  Egypt  under  Amos,  the  first  king 
of  the  XVIIIth  Djn.,  and  in  Exod.  1,  8,  wo  read;  "There 
arose  up  a  new  king  over  Egypt,  which  knew  not  Josejih,"  i. 
e.,  not  the  son  of  the  preceding  king,  but  the  first  king  of  n 


1 


884  TRANS.    OF  THB    ACAB.    OF   SCIENCE. 

new,  viz^  the  XVIIIth  Dynasty.  As,  then,  this  Dynasty, 
down  to  Ramses'  death,  in  1606  B.  C,  governed  during  298 
years,  its  first  king,  Amos,  must  have  been  upon  the  throne 
about  1904  B.  C. ;  consequently,  the  Israelites  left  Egypt,  not, 
as  is  universally  supposed,  in  1500  B.  C,  but  400  years  ear- 
lier, exactly  in  1867  B.  C,  as  follows  from  the  detailed  Bibli- 
cal biography  and  the  remarkable  conjunction  of  Saturn 
and  Jupiter  in  Pisces  in  1951  B.  C,  three  years  previous  to 
the  birth  of  Moses ;  which  phenomenon  is  mentioned  by  Jo- 
sephus  and  the  Rabbis.  As,  then,  the  Exodus  happened  400 
years  before  its  formerly  fixed  year,  it  is  obvious  tliat  all  the 
preceding  Biblical  epochs  are  to  be  put  earlier  by  400  years, 
as  the  planetary  configurations,  referring  to  the  deluge  and 
the  ages  of  the  world,  confirm.  This  matter  has  been  treat- 
ed in  extenso  in  my  Chronologia  Sacra  and  the  Summary  of 
Recent  Discoveries. 

6.  The  same  planetary  configuration  gives  another  instance 
of  the  necessity  of  correcting  the  usual  jilanetary  tables.  The 
longitude  of  Jupiter  in  Cancer  is,  according  to  Lalande's 
Tables,  as  we  have  seen,  too  great  by  four  degrees ;  as  my 
calculation,  however,  is  not  exact,  and  the  perturbations  of 
Jupiter  sometimes  are  considerable,  I  drop  the  investigation 
concerning  this  planet.  As  to  the  Moon,  however,  it  is  ob- 
vious that  the  said  excess  of  at  least  6  degrees  materially  af- 
fects our  Tables.  The  Egyptian  astronomers,  having  proved 
themselves,  as  many  other  monuments  show,  able  to  deter- 
mine the  places  of  the  planets  to  the  nicety  of  half  a  degree, 
could  not  have  committed  a  mistake  of  6  degrees,  or  12  di- 
ameters of  the  full  Moon ;  and,  since  very  important  modifi- 
cations of  a  beginning  year  depended,  according  to  their  be- 
lief, on  the  position  of  the  god  of  the  Moon,  at  its  nativity, 
they  would  not  have  carelessly  placed  the  Moon  in  two 
totally  wrong  planetary  departments.  Besides,  the  time  of 
that  observation,  viz.,  about  sunset,  is  equally  sure.  For,  as 
the  Moon  stood  only  20  degrees  East  from  the  Sun,  her  set- 
ting took  place  one  hour  and  twenty  minutes  after  that  of  the 
Sun,  the  parallax  neglected;  consequently,  the  Moon  remained 
invisible  the  whole  subsequent  night,  and  the  next  following 
evening  the  Moon  stood  in  another  Sign,  13**  E.  from  her  former 
place,  and  not  "  in  the  same  house  with  the  Sun."  Thus,  the 
only  possibility  left  is,  that  our  Lunar  Tables  are  incorrect ; 
and  this  assertion,  though  bold,  is  verified  as  well  by  the 
known  rarelessness  of  Ptolemy,  the  real  originator  of  all  the 
subsequent  Lunar  Tables,  as  by  the  total  eclipse  of  the  Sun 
observed  in  1851  in  Europe,  and  by  a  great  multitude  of  solar 
and  lunar  eclipses  observed  by  the  Ancients. 

First,  Ptolemy  (130  A.  C),  in  his  Almagest,  mentions  10 
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eulipsGe  of  the  Moon,  inclusive  of  7  old  Babylonian  ones,  con- 
neoted  witli  certain  years  of  certain  kings,  and,  regarding  their 
time  and  dimensiou,  calculated  by  himself  to  minutes';  in 
doing  80,  however,  he  had  the  misfortune  of  following  the  very 
incorrect  chrcHiolo^cal  tnbles  already  in  use  in  his  days.  The 
oldest  eclipse,  that  in  the  first  yearof  Mardokempad,  e.g.,  oc- 
curred not  in  720  but  in  721  B.  C,  and  &lso  ail  tJie  others  in 
other  years;  thus, Ptolemy  could  not  but  incorrectly  determ- 
infl  the  said  mean  motion  of  the  Moon,  the  lunar  nodes,  and 
so  on.  AU  subsequent  authors  of  Lunar  Tables  relied  upon 
Ptolemy's  calculations,  but  never  succeeded  in  constructing 
exact  Tables.  A  few  years  after  new  Tables  had  been  con- 
structed, it  became  apparent  that  they  did  not  correspond 
with  the  latest  observations,  on  account  of  Ptolemy's  theory 
being  wrong..  The  same  must  be  said  of  the  celebrated  Ta- 
bles of  Burckhardt  and  those  of  Damoiseaa;  for,  on  occasion 
of  the  total  eclipse  in  1851,  it  was  brou^it  to  light  that  the 
Moon  was  again  57  seconds  slower  than  these,  our  best  Tables, 
with  Airy's  correotious,  bad  determined.  The  longitude  of 
the  Moon  was  37  aecouda  shorter  than  that  obtained  by  the 
Tables.  The  same  is  proved  by  28  ancient  ecUpfies,the  more 
so  the  older  they  are.  Thus,  e.  g.,  that  authenticated  solar 
eclipse  which  wan  seen  in  Rome  in  752  B.  C,  May  25,  16h. 
Par.  time,  took  place,  according  to  the  modem  tables,  at  least 
2h.  40m.  before  sunrise;  consequently,  the  moan  motion  of 
the  Moon,  as  determined  by  Ptolemy,  and  adopted  in  ali  sub- 
sequent tables,  must  be  too  great.  The  total  eclipse  of  the 
Moon  observed  at  Babylon,  in  721  B.  C,  Sept,  23,  IJi.  40m. 
P.  T^  took  {>lace,  according  to  our  Tables,  at  least  Ih.  SDm. 
before  sunset.  The  total  ecTipse  of  the  Sun  observed  at  Komc, 
in  642  B.C.,  Jan.  11,  ISh.P.T,  preceded  sunrise  neaiiLy  2h. 
50m.  The  total  eclipse  of  the  Sun  seen  on  the  Halys,  36°  E. 
from  Paris,  viz.,  in  581  B.  C^  Mar.  27,  17h.  45ra.  P.  T.,  pre- 
ceded sunrise  at  le.iat  40m.  That  total  eclipse  of  the  Sun 
observed  near  Smyrna  in  478  B.C.,  Feb,  27,  I5h.  30m.,  pre- 
ceded sunrise  nearly  2h.  50m.  The  nearly  total  eclipse  of  the 
Sun  observed  at  Athens  in  the  afternoon,  as  Thucydides  tcsti- 
fioa,  in  429  B.  C,  Jan.  26,  i'ih^  must  have  taken  place  2h. 
30tB.  later.  To  these  may  be  added  moFe  than  twenty  lam- 
lar  eclipses,  which  concur  mjaowiau  tflac  the  secolar  mean ' 
motion  of  the  Moon,  adopted  in  all  Lunar  Tables  down  to 
this  day,  is  somewhat  too  great. 

The  present  astronomers,  forced  by  the  before-mentioned 
solar  eclipse  in  1851,  have,  indeed,  already  attempted  to  rec- 


•  See  Goettingitchegelehrte  Anieigen,  1666,  No.  126,  pp.  1241— '76. 
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oncile  Burckbardt's  and  Damoisean's  Tables  witb  tbe  beavens, 
not  by  diminisbing  tbe  supposed  secular  mean  motion  of  tbe 
Moon,  but  by  cbanging  its  supposed  anomaly.  Tbis  proceed- 
ing, bowever,  is  in  conflict  with  our  Egyptian  astronomer,  and 
witb  28  of  tbe  ancient  eclipses  specified  in  tbe  cbronological 
Tables  appended  to  my  Summary ;  according  to  wbicb,  tbe 
adopted  mean  motion  of  tbe  Moon  is  to  be  diminisbed  before 
all.  Tbe  modem  tbeory  of  tbe  Moon  supposes  tbe  Moon  to 
move,  in  100  years,  9  signs,  7  degrees,  53  minutes,  and  10 
seconds ;  but,  in  1722  B.  C,  tbe  place  of  tbe  Moon  was  at  least 
6  degrees  West  from  tbe  point  fixed  according  to  tbe  said 
secular  mean  motion  of  tbe  Moon ;  i.  e.,  tbe  Moon  did  not 
reacb  tbat  place  till  nearly  12  hours  later.  It  may  be  granted 
that  the  Egyptian  astronomers  observed  the  Moon  one  hour 
after  sunset,  while  tbe  horizontal  parallax  took  two  hours ; 
then  tbe  fault  of  tbe  modem  Tables  concerning  tbe  epoch  of 
1722  B.  C.  amounts  to  9  hours  only.  We  may  further  sup- 
pose tbat  the  half  of  those  57  seconds,  by  which  tbe  total 
eclipse  in  1851  began  too  late,  equally  affects  tbe  lunar  anom- 
aly, being  also  based  upon  Ptolemy's  wrong  tbeory,  and  tbat 
accordingly,  in  1700  A.  C,  the  Moon  reached  a  place  in  tbe 
Zodiac  only  80  seconds  later  than  our  Tables  say ;  that,  final- 
ly, tbe  acceleration  of  tbe  Moon,  like  tbat  of  tbe  lunar  nodes, 
is  equal  to  tbe  squares  of  tbe  times.  These  cases  being  ad- 
mitted, I  say  tbat,  in  1722  B.  C,  Oct.  7,  7b.,  tbe  Moon  really 
stood  nearly  6  degrees  West  from  tbe  place  obtained  by  tbe 
present  Tables ;  consequently,  in  fact,  19  degrees  East  from 
tbe  Sun,  as  the  Egyptian  astronomers  observed. 

And  tbis  result  agrees  perfectly  well  with  the  ancient  eclip- 
ses ;  for  then,  e.  ^.,  m  752  B.  C,  the  Moon  was  nearly  5  hours 
later  in  conjunction  witb  the  Sun,  and  the  eclipse  was  seen  in 
Rome  2  hours  after  sunrise.  The  same  holds  witb  tbe  said 
Koman  eclipse  in  642  B.  C,  and  all  tbe  rest.  Tbat  famous 
total  eclipse  of  tbe  Sun,  near  Smyrna,  in  478  B.  C,  Feb.  27, 
15h.  13m.,  took  place  not  2  hours  50  minutes  before  sunrise, 
but  it  began  with  sunrise,  as  Herodotus  relates,  and  so  on. 

These  calculations  are  not  at  all  exact,  but  real  astronomers 
will  excuse  that;  notwithstanding,  I  take  tbe  liberty  of  call- 
ing their  attention  to  an  important  object,  wbicb  involves  a 
correct  theory  of  tbe  Moon,  and  exact  Lunar  Tables. 
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Notice  of  Fossils  from  the  Permian  Strata  of  Texas 
and  New  Mexico,  obtained  bi/  the  United  Stales  Expe- 
dition under  Capt.  John  Pope  for  boring'  Artesian  WelU 
aloT^lhe  32rf  Paral.,  with  Descriptions  of  New  Species 
from  these  Strata  and  the  Coat  Measures  of  that  region. 

By  B.  F.  Sbumaed,  3I.D. 

PERMIAN  FOSSILS. 

At  the  meeting  of  March  8,  1858, 1  bnA  the  honor  of  an- 
nouncing to  the  Academy  the  existence  of  an  extensive  de- 
▼elopment  of  Permian  Rocka  in  the  Guadalnpe  Mountains  of 
Texan  and  New  Mexico.  This  announcement  waa  based  apon 
a  rather  hoaty  examination  of  a  series  of  fossils  collected  by 
my  brother.  Dr.  Geo.  G.  Sbumar<i,  while  acting  as  Geologist 
of  the  U.  S.  Expedition  for  boring  Artesian  Wells  along  the 
32d  Parallel,  under  the  direction  of  Capt.  John  Pope.  The 
present  communication  embraces  the  results  of  a  more  tho- 
rough investigation  of  this  interesting  collection  of  foawls, 
which  Capt.  Pope  has  had  the  kindness  to  place  in  my  hands 
for  determination  and  description.  ![.  will  be  seen  that  the 
list  contains  a  number  of  species  that  occur  in  the  Permian 
beds  of  Kansas,  and  which  have  been  described  in  the  valua- 
ble pagiers  of  Messrs.  Swallow  and  Hawn  and  Messrs.  Meek 
and  Hayden.  Others  are  identical  with  characteristic  fossils 
of  the  Permian  beds  of  England,  Goraiany,  and  Russia.  But 
the  largest  pi-oportion  of  speities  are  d«»~  to  8cieac«. 

I  would  further  observe,  that  Pro£  Marcoo,  in  the  map  ao- 
companying  his  late  work  on  the  geology  of  North  America*, 
has  colored  that  portion  of  the  Guadalupe  Moiutsins  whence 
our  Permian  fossils  were  obtained  as  Cool  Measures  and  Low- 
er Carboniferous,  and  that  the  rocks  described  by  him  as  of 
Permian  age  do  not  agree  in  lithologioal  features  with  tlie 
Guadalupe  strata. 

ZOOPHTTA. 

Ch^tbtes  Mackrotbu,  Geinitz. 

Our  specimens  apparently  agree  in  every  particular  with 
the  figures  and  descriptions  of  this  species,  as  given  in  the 
works  of  Geinitz  and  Bang. 

Locality. — Dark  Limestone  of  the  Guadalnpe  Mountains. 

•  Qeol.  of  N.  Amer.,  Zoricb,  1869. 
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angle  37** ;  volutions  six  or  seven,  convex ;  body  volution  or- 
namented, usually,  with  six  rounded  carinae,  of  which  the  two 
upper  ones  are  quite  prominent  and  separated  by  a  deep  fur- 
row ;  remaining  volutions  each  with  two  strong  carin®.  Sur- 
&ce  marked  with  numerous  lon^tudinal,  flexuous  folds  or 
striae,  becoming  thickened  as  they  pass  over  the  carina,  to 
which  they  give  a  subnodulose  appearance;  suture  deeply 
impressed;  aperture  oblique  ovate. 

Dimensions. — Length,  0.26 ;  width,  0.16. 

OeoL  Pos,  and  Loc, — ^Found  with  the  last.  It  is  an  ex- 
tremely neat  and  elegantly  ornamented  species,  and  if  we 
may  judge  from  the  number  of  specimens  brought  home  by 
the  Expedition,  it  is  quite  abundant  at  this  loca^^ty. 

Macbocheilus  Texakus,  n.  sp. 

Shell  of  moderate  size,  ovate;  length  greater  than  the  width » 
volutions  five,  evenly  convex ;  body  volution  large  gibbous, 
occupying  about  three-fourths  of  the  total  length ;  spire  di- 
nunishing  rapidly  to  the  apex  which  is  pointed ;  spiral  angle 
69**,  suture  slightly  impressed ;  aperture  oblique,  elongate  sub- 
ovate,  occupying  rather  more  than  half  the  length  of  the  shell, 
angulated  above,  rounded  below,  outer  lip  somewhat  regular- 
ly arched,  inner  lip  sinuate.  No  surface  markings  are  per- 
ceptible on  any  of  the  specimens  that  have  come  under  our 
observation. 

Dimensions. — Length,  0.76 ;  width,  0.46  ;  length  of  aper- 
ture, 0.42  ;  width  of  same,  0.13. 

This  shell  is  \qty  similar  to  Macrocheilus  ponderosus^  Swal- 
low, a  species  of  the  Coal  Measures  of  Missouri  and  Kansas ; 
but  ours  is  a  smaller  shell  and  the  proportions  different. 

Form,  and  Loc. — Same  as  last  species.  Collected,  to- 
gether with  the  others,  by  Dr.  6.  6.  Shumard,  Geologist  of 
the  Expedition. 
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them,  however,  preserve  the  surface  markings,  distinctly,  and 
in  this  particular  they  agree  well  with  some  of  the  varieties 
of  Monotia  apeluncaria^  as  represented  in  the  figures  given 
by  King  and  Geinitz. 

The  clear  description  of  Messrs.  Meek  and  Hayden  of  the 
surface  of  M.  JTawni^  likewise  applies  exactly  to  that  of  our 
specimens,  so  that  there  exists  but  little  doubt  with  regard  to 
tne  identity  of  the  Kansas  and  Texas  fossiL  Nevertheless, 
without  pretending,  from  the  imperfect  material  before  me,  to 
decide  whether  the  American  and  European  forms  are  the 
same,  I  refer  my  specimens  to  Jtf.  speluncaria.  In  doing  so,  I 
may  remark  that  my  cabinet  contains  a  number  of  authentic 
specimens  of  3f.  speluncaria  from  the  Zechstein  dolomite  of 
Germany,  none  of  which  show  the  beak  of  the  larger  valve 
so  much  elevated  as  represented  by  Prof,  King  in  the  Per- 
mian monograph,  but,  in  most  of  them,  the  beak  passes  very 
slightly  above  the  hinge.  The  posterior  sulcus,  too,  in  sev- 
eral of  them,  is  but  imperfectly  defined.  It  would  seem, 
therefore,  that  the  characters  chiefly  relied  on  by  Meek  and 
Hayden,  namely,  "  beak  extending  little  above  the  hinge,'' 
and  absence  of  posterior  sulcus,  will  not  serve  to  distinguish 
the  M,  Hawni  from  at  least  some  of  the  varieties  of  Ji£  spe^ 
luncaria. 

Locality. — ^White  and  Dark  Limestone,  Guadalupe  Moun- 
tains. 

MoNOTis,  sp.  (?) 

This  is  a  very  large  species  and  apparently  distinct  from 
the  preceding.  In  general  form  and  size,  it  resembles  Ml 
Halli  of  Swallow,  but  the  radiating  and  concentric  striae  are 
much  less  prominent.  There  is  but  one  example  in  the  col- 
lection and  that  imperfect. 

Locality, — White  Limestone,  Guadalupe  Mountains. 

Genus  Axikus. 

A.  SECUBUS,  n.  sp. 

Shell  compressed,  length  and  height  nearly  equal ;  anterior 
marrin  gently  curved,  and  about  one-third  shorter  than  the 
bas^  margin,  which  is  gently  rounded ;  posterior  extremity 
rather  sharply  an^lated ;  posterior  slope  obtusely  subangu- 
lar.     Surface  markings  unknown. 

Resembles  A,  rotimdatuSy  Brown ;  but  the  valves  of  our 
species  are  more  flattened,  the  buccal  margin  longer  and  not 
so  strongly  arched,  and  the  beak  is  situated  nearer  the  an- 
terior extremity. 

Locality. — ^White  limestone,  Guadalupe  Mountains. 
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angle  37* ;  volutions  six  or  seven,  convex ;  body  volution  or- 
namented,  usually,  with  six  rounded  carinie,  of  which  the  two 
upper  ones  are  quite  prominent  and  separated  by  a  deep  ftir- 
row ;  remaining  volutions  each  with  two  strong  carinas.  Sur- 
&ce  marked  with  numerous  longitudinal,  flexuous  folds  or 
strite,  becoming  thickened  as  they  pass  over  the  carina,  to 
which  they  give  a  subnodulose  appearance;  suture  deeply 
impressed;  aperture  oblique  ovate. 

Dimensions, — ^Length,  0.26 ;  width,  0.16. 

Oeol.  Pos.  and  Loc. — ^Found  with  the  last.  It  is  an  ex- 
tremely neat  and  elegantly  ornamented  species,  and  if  we 
may  judge  from  the  number  of  specimens  brought  home  by 
the  Expedition,  it  is  quite  abundant  at  this  locaUty. 

Macbocheilus  Texaxus,  n.  sp. 

Shell  of  moderate  size,  ovate;  length  greater  than  the  width » 
volutions  five,  evenly  convex ;  body  volution  large  gibbous, 
occupying  about  three-fourths  of  the  total  length ;  spire  di- 
minishing rapidly  to  the  apex  which  is  pointed ;  spiral  angle 
69**,  suture  slightly  impressed ;  aperture  oblique,  elongate  sub- 
ovate,  occupymg  rather  more  than  half  the  length  of  the  shell, 
angulated  above,  rounded  below,  outer  lip  somewhat  regular- 
ly arched,  inner  lip  sinuate.  No  surface  markings  are  per- 
ceptible on  any  of  the  specimens  that  have  come  under  our 
observation. 

Dimensions, — Length,  0.76 ;  width,  0.46  ;  length  of  aper- 
ture, 0.42  ;  width  of  same,  0.13. 

This  shell  is  \qty  similar  to  Macrocheilus  ponderosus^  Swal- 
low, a  species  of  the  Coal  Measures  of  Missouri  and  Kansas ; 
but  ours  is  a  smaller  shell  and  the  proportions  different. 

Form,  and  Loc. — Same  as  last  species.  Collected,  to- 
gether with  the  others,  by  Dr.  6.  6.  Shumard,  Geologist  of 
the  Expedition. 
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EXPLANATION  OF  PLATE  XI. 

JFig.  I.     Cambeophoeia  Swalloviana,  p.   S94. 

a — DofHl  Tiew,  showing  the  beak  of  oppoeite  valve. 

ft— Ventral  -ritw. 

c— ProfllB  view. 

rf— View  of  the  front. 

t — Rostral  view,  showing  tlie  depresaion  ia  tlie  umbo  of  Ibe  dorsal  valve. 

J^iff.  2.    Cameeophokia  bisulcata,  p.  296. 
a — Dorsal  view  of  a  Epectmcn  more  elongated  than  oanal. 
1 — Ventral  valve  of  same. 
e — Front  view  of  iamo. 
d— Profile  view  of  same. 

Fiff.   3.      SpIEIFKE   SL'LCIFEKtfS,  p.   293. 

a — View  of  the  ventral  valve. 

f) — View  of  dorsal  valve,  showing  the  beak  anil  area  of  ventral  valve. 

e— Profile  view. 

Fig.  4.    Spieif£r  MEXicANua,  p.  292. 
1 — Dona]  view,  ihowing  beak,  area,  and  foramen  of  opposite  rolvc. 
b — Ventral  view. 

Fig.  5.  SxEOrUALOSIA  (AULOSTKGES)  GuADALUPBNSIS,  p.  292. 

n— ProHIe  view. 
i.— Ventral  valve. 

Fig.    6.      RaYNCHONKLLA    GUASALUF^   p.   295. 

a — Ventral  view. 
b — Dorsal  view, 
i: — Rostral  view. 

Fiff.  7,    Retzia  Meekiaka,  p.  295. 
a — Dorsal  view. 
&— Profile  view, 

Fig.  8.  Pboddctus  Popei,  p.  290. 

a — Kccclving  valre. 
t— Proflle  view. 

Fig.  9.    Retzia  papillata,  p.  294. 

fr— Opposite  valve. 
c— Profile  view. 

Fig.  10.  PntLLipaiA  pbbahhulata,  p.  296. 
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Observations  on  the  Geology  of  the  County  of  Ste.  Gene- 
vieve^ being  an  extract  from  a  Report  made  to  the  Missouri 
Geological  Survey^  in  1859.  By  B.  F.  Shumard,  M.D. 
(Communicated  to  the  Academy  by  permission  of  Prof.  G. 
C.  Swallow,  State  Geologist.) 

[Read  June  6,  1859.] 

This  county  contains  about  486  square  miles,  and  embraces 
within  its  limits  considerable  diversity  of  surface.  In  gener- 
al terms  it  may  be  described  as  hilly ;  the  hills  rising  some- 
times to  the  height  of  500  feet  above  the  Mississippi,  and 
from  50  to  300  feet  above  the  adjacent  streams.  The  general 
direction  of  the  main  ridges  is  N-E,  and  S.W.  Many  good 
farms  are  to  be  found  on  the  highlands  of  different  parts  of 
the  county,  but  there  are  some  districts  in  which  the  surface 
is  very  uneven  and  the  soil  too  light  and  sandy  for  successful 
cultivation.  In  the  vicinity  of  the  Junca  and  the  head 
branches  of  the  Aux  Vases,  the  country  is  remarkably  rough 
and  broken.  We  find  also  some  broken  country  bordering 
the  valleys  of  the  Mississippi,  Saline,  and  Establishment.  The 
alluvial  bottoms  of  the  streams  throughout  the  county  pos- 
sess soils  of  great  fertility,  and  well  adapted  to  the  growth  of 
all  the  staples  of  the  country.  There  are  many  fine  farms  to 
be  seen  along  the  Saline  and  its  branches,  the  Aux  Vases  be- 
low the  Junca,  North  and  South  Gabouri,  Fourche  ^  Polite, 
Establishment,  Fourche  i  Duclos,  and  Isle  au  Bois  Creeks. 

Timber,  —  Nearly  every  part  of  Ste.  G«nevi6ve  is  sup- 
plied with  timber  in  abimdance.  The  valleys  of  the  large 
streams  are  covered  with  a  heavy  growth  of  forest  trees,  as 
are  also,  frequently,  the  hill  sides  in  their  vicinity.  On  the 
head  branches  of  the  Aux  Vases,  Establishment,  and  Terre 
Blue,  there  are  heavy  forests  of  excellent  pine,  but  the  pre- 
vailing growth  over  a  large  portion  of  the  highlands  is  black 
oak,  Mack  jack,  post  oak,  and  black  hickory. 

Streams. — ^Nearly  all  parts  of  Ste.  Genevi^v^e  are  well  wa- 
tered. The  Mississippi  forms  the  North-eastern  boundary  of 
the  county  and  receives  a  multitude  of  small  streams  which 
rise  chiefly  in  the  Western  townships. 

Gboloot* 

The  Quaternary,  Coal  Measures,  Carboniferous  and  Upper 
and  Lower  Silurian  Systems  are  aU  more  or  less  developed. 
The  accoiiq>anying  vertical  section  exhibits  the  thickness  and 
relative  porition  of  the  diiTerent  members  composing  these 
systems,  which  we  have  recognized  in  Ste.  Genevieve  county. 


SEDXABD— OKOL*  OV  BIB.  QJUIIBViAVK,  40$ 

QlTATEBKABT  StBTBIC 

ABuoittiTi^ — ^This  foimation  presents  tiie  ntiud  oharaoten 
of  Band,  olay,  and  homoa,  and  good  sections  of  it  may  be  seen 
on  the  banks  of  most  of  the  streams.  The  best  seotion  seen  in 
the  county  is  on  the  Saline,  T.  86,  R.  9,  S.W.  ot.  ot  8. 1,  where 
we  find,  1st.  Soil  with  a  great  deal  of  hnmos,  0  feet ;  2d.  Tel- 
low  arenaceous  clay,  86  feet ;  plastic  blue  day,  15  feet  Near 
this  place  Mr.  B.  Pratte  of  St.  Mary's  obtained  in  a  well,  19 
feet  belour  the  surfiu)e,  a  fine  molar  tooth  of  a  MiuiodafL,  The 
roecimen  was  presented  by  Mr.  Pratte  to  the  Academy  of 
Science  of  St.  ^ouis,  and  is  now  preserved  in  the  Museum  of 
that  institution. 

JBi%^^ — ^This  member  is  well  developed  on  the  highlands 
throughout  the  county,  and  consists  of  clay,  sand,  and  nuurL 
At  Ste.  Gtenevi^ve,  from  80  to'  50  feet  of  it  is  exhibited  on  the 
Oabouri,  and  at  Brickey's  Landing  on  the  Mississippi,  a  tiiick- 
ness  of  near  60  feet  was  measured. 

Paleozoic  Rooks. 

Cjoper  Carb(m^erait$  or  Otxd  Mkuures. — ^The  CodMlM^ 
ures  are  but  sparmglv  represented  in  Ste.  Genevidive.  The 
inferior  beds  cap  the  hills  a  half  mile  above  St.  Mary's  on  the 
MississippL  At  this  place,  excavations  have  recently  been 
made  for  coal  to  the  depth  of  about  85  feet,  and  we  find  here 
the  following  section : 

No.  1,  Slope  covered  with  soil • 184  feet. 

"    2,  Blue  and  dark  shale 8   " 

"    2,  Purple  arenaceous  shale 2   " 

"    4,  Fine-grained,  yellowish,  micaceous  sandstone,  containing 

carbonaceous  matter  and  vegetable  remains 28  " 

A  few  hundred  yards  fi*om  this  place  the  shales  of  this  sec- 
tion present  a  thickness  of  25  feet,  and  are  surmounted  by  10 
or  12  feet  of  hard  silicious  limestone.  It  is  not  at  all  proba- 
ble that  any  valuable  seams  of  coal  will  be  found  in  this  neigh- 
borhood, as  the  strata  dip  rapidly  towards  the  river. 

LowsB  Cabbonifebous  OB  Mountain  Limestone. 

The  Upper  Archimedes  (Kaskaskia  Limestone  of  Prof. 
Hall's  section  of  the  rocks  of  the  Mississippi  Valley)  succeeds 
in  descending  order  the  beds  above  described.  It  occurs  at 
only  a  few  points  in  the  eastern  comer  of  the  county,  and 
nowhere  has  its  entire  thickness  been  seen.  It  crops  out  on 
the  bank  of  the  Mississippi,  just  above  St.  Mary's,  and  on  the 
Saline  near  its  mouth.  At  these  places  it  consists  of  thin  beds 
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lupe  Mountains.  I  am  unable  to  refer  it  to  any  of  the  known 
species,  and  it  is  too  imperfect  to  permit  me  to  make  a  satis- 
factory description  of  it. 

Obthocebas,  sp.  (?) 

Locality, — ^Dark  Gray  Limestone  towards  the  base  of  the 
Guadalupe  Mountains,  Texas. 

PISCES. 

The  collection  also  contains  scales  and  part  of  the  tail  of  a 
fish,  which  appear  to  belong  to  a  species  of  Palc&onisctti, 
They  are  found  in  the  Dark  Limestone  and  Sandstone  under- 
lying the  White  Limestone  of  the  Guadalupe  Mountains. 

Cabbonifebous  Fossils. 
GASTEROPODA. 

TuBBO  Texanus,  n.  sp. 

Shell  small,  rather  thick,  globose-conic,  length  equal  to  or 
greater  than  the  width ;  spiral  angle  55®  to  60" ;  spire  short 
conical,  varying  somewhat  m  length ;  volutions  ^ve^  rounded, 
obtusely  angulated  above,  the  last  one  ventricose  and  forming 
two-thirds  the  entire  height ;  suture  distinct ;  aperture  sub- 
ovate,  occupying  about  half  the  entire  length,  outer  lip  thick- 
ened as  it  joins  the  columellar  lip ;  sui-face  handsomely  orna- 
mented with  revolving  granose  lines,  of  which  there  are  seven 
or  eight  on  the  last  volution,  the  grains  on  the  upper  line 
usually  more  prominent  than  the  others.  In  some  specimens, 
the  revolving  lines  appear  to  be  crossed  with  obscure  oblique 

COStflB. 

Dimensions, — ^Length,  0.34;  width,  0.25. 

Our  shell  resembles  Turbo  Marice^  Vemeuil,  but  the  spire 
is  more  elevated,  and  the  body  volution  has  fewer  lines  or  tu- 
bercles. 

OeoL  Pos.  and  Loc. — ^Found  abundantly  in  Dark  Gray 
Limestone  of  the  age  of  the  Coal  Measures,  four,  miles  west 
of  the  Sierra  Hueco,  El  Paso  Co.,  Texas. 

Stbapabollub  Cobnudanus,  n.  sp. 

Shell  depressed,  discoid,  spire  gently  concave,  outer  mar- 
gins strongly  carinate  and  subnodose ;  dorsum  rounded  and 
marked  with  two  very  shallow  revolving  channels,  which  are 
situated  just  without  the  carimB ;  of  these,  the  upper  one  is 
broadest  and  occupies  about  one-third  the  height  of  the  volu- 
tion ;  volutions  four  or  five,  flattened  above  and  sloping  gen- 
tly from  the  carina  to  the  suture ;  under  surface  of  volutions 
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roondedf  the  ^ABt  one  ornamented  iritb  aidied  folds,  which 
are  indiBtanot  at  the  inner  ec^^e  -of  the  Yolution  but  become 
prominent  as  they  approach  the  carina,  which  thejr  render 
nodnlose;  aatiire  strongly  impresaed;  nmUlioaa  very  broad, 
deep,  exhiUting  all  the  volutions;  aperture  ciitmlar;  lurfiMe 
nuraed  with  numerous  fine  strin  of  growth,  whkh  are  most 
distinct  in  the  umbilicus. 

DimenHona. — ^Leneth,  1.02;  height  at  aperture,  0.42. 

Form,  and  Xocr-^ln  Dark  Limestone  of  the  Coal  Meas- 
ure Sierra  Comudas,  and  four  miles  west  of  Sierra  Hueco, 
El  Paso  county,  Texas.  All  the  specimens  that  have  come 
under  our  observation  are  Bilidified, 

Pleubotokabia  Fboutiana,  n.  sp. 

Shell  small,  turreted,  conical,  spiral  anffle  48^ ;  volutions 
about  five,  strongly  carinated  in  the  midfie,  flattened  on  ei- 
ther side  of  the  carina ;  last  volution  ventricose,  maif;in  sub- 
im^ated  below  the  carina,  beneath  rounded;  suifhce  of  vo- 
lutions marked  with  distinct  revolving  lines,  which  are  finely 
granose  and  most  prominent  below  the  carina;  these  are 
crossed  by  longitudinal  strite  and  finer  Imes  <^ growth;  um- 
bilicus very  small,  aperture  subauadranffolar.   '    .     •.     . 

i>ti7ians»ansi— rLenffdi,  0.41  or  an  incm ;  widtli^  0.88. 

FomL.  and  IfOc* — Coal  Measures  four  ndles  west  of  Sierra 
Hueco,  El  Paso  county,  Texas. 

Pleurotomabia  obtusispiba,  n.  sp. 

Shell  large,  trochiform,  depressed,  conical,  truncated  at 
apex,  strongly  carinated  at  base  and  gently  convex  beneath ; 
volutions  six  or  seven,  the  two  apicial  turns  gently  convex 
and  scarcely  visible  when  the  shell  is  viewed  in  profile ;  last 
volutions  flat  or  slightly  convex,  strongly  carinated  at  base ; 
carina  rounded,  bearing  the  band  of  the  sinus  and  limited 
above  and  below  by  a  distinct  revolving  depression ;  suture 
distinctly  marked;  umbilicus  large,  round;  surface  marked 
with  extremely  fine  striae  of  growth ;  aperture  varying  from 
ovate  to  subquadrate. 

The  sj)iral  angle  of  this  species  varies  considerably  with 
the  age  of  the  shell.  The  angle  of  a  full  grown  specimen  is 
84°,  of  a  young  specimen,  56°. 

Locality. — Coal  Measures,  four  miles  west  of  the  Sierra 
Hueco,  El  Paso  County,  Texas. 

Pleubotomabia  pebobnata,  n.  sp. 

Shell  small,  conical ;  length  greater  than  the  width,  taper- 
ing somewhat  regularly  to  the  apex,  which  is  pointed  ;  spiral 

21 
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angle  37** ;  volutions  six  or  seven,  convex ;  body  volution  or- 
namented, usually,  with  six  rounded  carinae,  of  which  the  two 
upper  ones  are  quite  prominent  and  separated  by  a  deep  ftir- 
row ;  remaining  volutions  each  with  two  strong  carin®.  Sur- 
&ce  marked  with  numerous  longitudinal,  flexuous  folds  or 
striae,  becoming  thickened  as  they  pass  over  the  carina,  to 
which  they  give  a  subnodulose  appearance;  suture  deeply 
impressed;  aperture  oblique  ovate. 

Dimensions. — ^Length,  0.26 ;  width,  0.16. 

Oeol.  Pos,  and  Loc, — ^Found  with  the  last.  It  is  an  ex- 
tremely neat  and  elegantly  ornamented  species,  and  if  we 
may  judge  from  the  number  of  specimens  brought  home  by 
the  Expedition,  it  is  quite  abundant  at  this  loca^^ty. 

Macbocheilus  Texakus,  n.  sp. 

Shell  of  moderate  size,  ovate;  length  greater  than  the  width » 
volutions  five,  evenly  convex ;  body  volution  large  gibbous, 
occupying  about  three-fourths  of  the  total  length ;  spire  di- 
minishing rapidly  to  the  apex  which  is  pointed ;  spiral  angle 
69**,  suture  snghtly  impressed ;  aperture  oblique,  elongate  sub- 
ovate,  occupying  rather  more  than  half  the  length  of  the  shell, 
angulated  above,  rounded  below,  outer  lip  somewhat  regular- 
ly arched,  inner  Up  sinuate.  No  surface  markings  are  per- 
ceptible on  any  of  the  specimens  that  have  come  under  our 
observation. 

Dimensions, — Length,  0.76 ;  width,  0.46  ;  length  of  aper- 
ture, 0.42  ;  width  of  same,  0.13. 

This  shell  is  Yery  similar  to  Macrocheil\is  ponderosus^  Swal- 
low, a  species  of  the  Coal  Measures  of  Missouri  and  E^ansas ; 
but  ours  is  a  smaller  shell  and  the  proportions  different. 

Form,  and  Loc, — Same  as  last  species.  Collected,  to- 
gether with  the  others,  by  Dr.  G.  6.  Shumard,  Geologist  of 
the  Expedition. 
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angle  37** ;  volutions  six  or  seven,  convex ;  body  volution  or- 
namented, usually,  with  six  rounded  carinse,  of  which  the  two 
upper  ones  are  quite  prominent  and  separated  by  a  deep  ftir- 
row ;  remaining  volutions  each  with  two  strong  carin®.  Sur- 
&CC  marked  with  numerous  lon^tudinal,  flexuous  folds  or 
striae,  becoming  thickened  as  they  pass  over  the  carina,  to 
which  they  give  a  subnodulose  appearance;  suture  deeply 
impressed ;  aperture  oblique  ovate. 

Dimensions, — Length,  0.26 ;  width,  0.16. 

6eoL  Pos,  and  Loc, — ^Found  with  the  last.  It  is  an  ex- 
tremely neat  and  elegantly  ornamented  species,  and  if  we 
may  judge  from  the  number  of  specimens  brought  home  by 
the  Expedition,  it  is  quite  abundant  at  this  loca^^ty. 

Macbochbilus  Texaxus,  n.  sp. 

Shell  of  moderate  size,  ovate;  length  greater  than  the  width » 
volutions  five,  evenly  convex ;  body  volution  large  gibbous, 
occupying  about  three-fourths  of  the  total  length ;  spire  di- 
minishing rapidly  to  the  apex  which  is  pointed ;  spiral  angle 
69**,  suture  slightly  impressed ;  aperture  oblique,  elongate  sub- 
ovate,  occupying  rather  more  than  half  the  length  of  the  shell, 
angulated  above,  rounded  below,  outer  lip  somewhat  regular- 
ly arched,  inner  Up  sinuate.  No  surface  markings  are  per- 
ceptible on  any  of  the  specimens  that  have  come  under  our 
observation. 

Dimensions, — Length,  0.76 ;  width,  0.46 ;  length  of  aper- 
ture, 0.42 ;  width  of  same,  0.13. 

This  shell  is  venr  similar  to  Macrocheilus  ponderosus^  Swal- 
low, a  species  of  the  Coal  Measures  of  Missouri  and  Kansas ; 
but  ours  is  a  smaller  shell  and  the  proportions  different. 

Form,  and  Loc, — Same  as  last  species.  Collected,  to- 
gether with  the  others,  by  Dr.  G.  6.  Shumard,  Geologist  of 
the  Expedition. 


f..UJ.XeiMLiBUMJ. 
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Observations  on  the  Geology  of  the  County  of  Ste.  Gene- 
vi^ve^  being  an  extract  from  a  JReport  made  to  the  Missouri 
Geological  Survey y  in  1859.  By  B.  F.  Shumard,  M.D. 
(Communicated  to  the  Academy  by  permission  of  Prof.  G. 
C.  Swallow,  State  Geologist.) 

[Read  June  6,  1859.] 

This  county  contains  about  486  square  miles,  and  embraces 
within  its  limits  considerable  diversity  of  surface.  In  gener- 
al terms  it  may  be  described  as  hilly ;  the  hills  rising  some- 
times to  the  height  of  500  feet  above  the  Mississippi,  and 
from  50  to  300  feet  above  the  adjacent  streams.  The  general 
direction  of  the  main  ridges  is  ]Sr.E,  and  S.W.  Many  good 
farms  are  to  be  found  on  the  highlands  of  different  parts  of 
the  county,  but  there  are  some  districts  in  which  the  surface 
is  very  uneven  and  the  soil  too  light  and  sandy  for  successful 
cultivation.  In  the  vicinity  of  the  Junca  and  the  head 
branches  of  the  Aux  Vases,  the  country  is  remarkably  rough 
and  broken.  We  find  also  some  broken  country  bordering 
the  valleys  of  the  Mississippi,  Saline,  and  Establishment.  The 
alluvial  bottoms  of  the  streams  throughout  the  county  pos- 
sess soils  of  great  fertility,  and  well  adapted  to  the  growth  of 
all  the  staples  of  the  country.  There  are  many  fine  farms  to 
be  seen  along  the  Saline  and  its  branches,  the  Aux  Vases  be- 
low the  Junca,  North  and  South  Gabouri,  Fourche  ^  Polite, 
Establishment,  Fourche  i  Duclos,  and  Isle  au  Bois  Creeks. 

2HmJ>er.  —  Nearly  every  part  of  Ste.  Genevieve  is  sup- 
plied with  timber  in  abundance.  The  valleys  of  the  large 
streams  are  covered  with  a  heavy  growth  of  forest  trees,  as 
are  also,  frequently,  the  hill  sides  in  their  vicinity.  On  the 
head  branches  of  the  Aux  Vases,  Establishment,  and  Terre 
Blue,  there  are  heavy  forests  of  excellent  pine,  but  the  pre- 
vailing growth  over  a  large  portion  of  the  highlands  is  black 
oak,  black  jack,  post  oak,  and  black  hickory. 

Streams. — ^Nearly  all  parts  of  Ste.  Genevi^v^e  are  well  wa- 
tered. The  Mississippi  forms  the  North-eastern  boundary  of 
the  county  and  receives  a  multitude  of  small  streams  which 
rise  chiefly  in  the  Western  townships. 

Gboloot. 

The  Quatemaryi  Coal  Measures,  Carboniferous  and  Upper 
and  Lower  Silurian  Systems  are  all  more  or  less  developed. 
The  accompanying  vertical  section  exhibits  the  thickness  and 
relative  porition  of  the  different  members  composing  these 
systems,  which  we  have  recognized  in  Ste.  Genevieve  county. 
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QlJATBBKABT  AtBTBIC    ' 

AUyviunL — This  foimation  presento  the  maal  dmaoteiv 
of  sand,  olay,  and  homasi  and  good  sections  of  it  may  be  seen 
on  the  banks  of  most  of  liie  stroams.  The  best  section  seen  in 
the  county  is  on  the  Saline,  T.  86,  R.  9,  S.W.  cnr.  of  8. 1,  where 
we  find,  Ist.  Soil  with  a  great  deal  of  homosi  o  feet;  2d,  Tel- 
low  arenaceous  clay,  86  feet ;  plastic  blue  day,  16  feet.  Near 
this  place  Mr.  B.  Inratte  of  St.  Mary's  obtained  in  a  well,  1$ 
feet  bdo^  the  snr&oe,  a  fine  molar  tooUi  of  a  Mtuiodan.  The 
specimen  was  presented  by  Mr.  Pratte  to  the  Academy  of 
Science  of  St.  Louis,  and  is  now  preserFcd  in  the  Museum  of 
that  institution. 

JBit^4 — ^This  member  is  well  developed  on  the  hiflfalanda 
throughout  the  county,  and  consists  of  cla^,  sand,  aim  marL 
At  Ste.  Geneyi^ve,  firom  80  to  50  feet  of  it  is  exhibited  on  the 
Gabouri,  and  at  Brickey's  Landing  on  the  Mississippi,  a  thick- 
ness of  near  60  feet  was  measured. 

PaiJbozoic  Books. 

Upper  Carban^enma  &r  OoaiMkuure$. — ^The  CoatlRas' 
urea  are  but  sparingly  represented  in  Ste.  Geneyidve.  The 
inferior  beds  cap  the  hills  a  half  mile  aboye  St.  Mary's  on  the 
MississippL  At  this  place,  excavations  have  recently  been 
made  for  coal  to  the  depth  of  about  85  feet,  and  we  find  here 
the  following  section : 

No.  1,  Slope  covered  with  soil • •••  ••••  184  feet 

"    2,  Blue  and  dark  shale 8   ** 

"    2,  Purple  arenaceous  shale • 2   " 

''    4,  Fine-grained,  yellowish,  micaceous  sandstone,  containing 

carl^naceous  matter  and  vegetable  remains 28  " 

A  few  hundred  yards  fi*om  this  place  the  shales  of  this  sec- 
tion present  a  thickness  of  25  feet,  and  are  surmounted  by  10 
or  12  feet  of  hard  silicious  limestone.  It  is  not  at  all  proba- 
ble that  any  valuable  seams  of  coal  will  be  found  in  this  neigh- 
borhood, as  the  strata  dip  rapidly  towards  the  river. 

LowEB  Casbonifsbous  OB  Mountain  Limestone. 

The  Upper  Archimedes  (Easkaskia  Limestone  of  Prof. 
Hall's  section  of  the  rocks  of  the  Mississippi  Valley)  succeeds 
in  descending  order  the  beds  above  described.  It  occurs  at 
only  a  few  points  in  the  eastern  comer  of  the  county,  and 
nowhere  has  its  entire  thickness  been  seen.  It  crops  out  on 
the  bank  of  the  Mississippi, just  above  St.  Mary's,  and  on  the 
Saline  near  its  mouth.  At  these  places  it  consists  of  thin  beds 
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of  grey  limestone  and  bluish  marl,  highly  charged  with  fos- 
sils, among  which  PerUremitea  pyriformia^  P.  stUcatuSy  Agas- 
Hzocrinus  dactyltformis^  Spiriferina  spinosOy  Spirifer  tri- 
ffonaliSj  and  several  species  of  Archimediporc^  are  the  forms 
most  constantly  observed. 

Ferrug%n<yu3  Sandstone. — ^This  formation  comes  next,  and 
consists  of  thinlv  laminated  quartzose  sandstone,  passing 
downwards  into  thick-bedded  sandstone ;  sometimes  assuming 
the  character  of  a  coarse  gritstone,  or  even  conglomerate  with 
rounded  pebbles  of  silex  and  jasper.  It  is  exhibited  along 
the  blufi&  bordering  the  alluvial  bottom  of  the  Mississippi, 
from  a  point  about  three  miles  from  Ste.  Genevieve  to  the 
mouth  of  the  Aux  Vases,  Near  the  upper  end  of  the  expo- 
sure we  find  a  thickness  of  about  40  feet  resting  on  a  lime- 
stone next  to  bo  described.  Just  above  St.  Mary's  it  again 
occurs  on  the  Mississippi,  dipping  at  a  high  angle  and  sur- 
mounted with  the  upper  Archimedes  limestone ;  we  have  esti- 
mated the  thickness  of  the  formation  in  Ste.  Grenevi^ve  at 
from  80  to  100  feet,  but  we  have  not  seen  more  than  40  feet 
exposed  at  any  one  locality. 

Immediately  beneath  the  ferruginous  sandstone,  we  have  a 
second  Archimedes  limestone  which,  for  the  sake  of  conve- 
nience, we  mav  designate  as  the  8te.  Genevieve  Zdmeatone.* 
This  member  has  been  observed  reposing  on  the  St.  Louis 
limestone  at  several  points  in  the  county  under  examination. 
It  is  very  analogous,  in  its  lithological  features,  to  the  upper 
Archimedes  limestone,  occurring,  however,  in  thick  beds,  and 
the  inferior  part  shades  almost  imperceptibly  into  the  St. 
Louis  limestone.  It  is  exhibited  in  the  bluffs  of  the  Missis- 
sippi, commencing  a  mile  or  two  below  Ste.  Genevieve,  and 
from  thence  extends  almost  uninterruptedly  to  the  mouth  of 
Aux  Vases  Creek,  receiving,  at  several  points,  a  capping  of 
FerruginauB  sandstone.    It  likewise  occurs  on  the  hills,  a 

*  This  ffTOup  is  well  displayed  on  the  Illinois  side,  a  short  distance 
abore  Prairie  da  Rocher,  where  it  was  first  recognized  by  mj  colleague, 
Dr.  J.  G.  Norwood,  with  whom  I  risited  the  locality  last  summer.  Dur^ 
ing  our  risit,  we  collected  from  those  beds  an  interesting  suite  of  fossUs, 
•ome  of  which  prove  to  be  new,  others  are  species  of  the  l^askaskia  Lime- 
stone, but  most  of  them  are  identical  witn  forms  that  occur  in  the  2d. 
Archimedes  or  Warsaw  Limestone  of  Prof.  Hall's  section.  Among  the 
■pedes  which  hare  been  recognised  by  ut  in  these  beds,  we  may  mention 
jB&^acAoM0a  trimtUa,  IL  Worthem,  Spirigtra  hirsuta,  Rdzia  Marcvi,  Spin- 

vermiema,  Ptntremiia  JhrtalU,  and  one  or  more  species  of  Archimedipora. 

We  hare  likewise  recognized  these  strata  on  the  Illinois  shore,  below  the 
moutii  of  Marr'f  Birer,  where  they  contain  a  hu^ge  Pentremite,  which  has 
been  described  by  Mr.  8.  8.  Lyon  of  the  Kentucky  Surrey,  under  the 
name  c»f  P.  o&esiif.  The  Ardiimedes  beds  are  here  surmounted  with  80 
feet  of  Faruginoui  Scmdiiom, 
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short  distanoe  west  of  St.  Maiyfly  and  <m  tibo  Salitte,  a  mile  or 
80  above  its  month. 

The  Si.  JLouU  LimeaUmey  which  next  saeoeeda»  in  not  as 
well  developed  as  in  St.  Lous  county,  and  it  also  diflbrs  some- 
what in  physical  characters.  It  is  this  rook  that  ii»ms  tive 
oliffii  along  the  gravel  road  above  Ste.  Gknevidve,  and  tiiiose  of 
the  Mississippi,  till  we  ^t  about  three  miles  above  tiie  town. 
At  the  lowor  end  of  this  exposure, the. strata  are  moro  or  less 
oolitic,  but  in  a  short  distance  they  assume  the  character  of 
a  heavy-bedded,  gray  limestone,  and  nresent  a  tiiickness  of 
fiom  60  to  100  wSt.  On  Ghibouri  Creek,  UbiB  formation  pre- 
vails from  the  mouth  to  a  point  about  three  miles,  above, 
where  it  is  suooeeded  by  a  third  Archimedes  Limestone.  At 
Ae  oolitic  quarries  on  we  plank  road,  about  two  miles  from 
Ste.  Grenev^ve,  we  ^t  the  following  instructive  section  of 
the  lower  beds  of  this  formation: 

No.  1. — Slope  strewn  with  chert,  and  tome  miiioe  of  dlioiiled 

lAAotirfiition  (L»  mammiOan)  •••••••• •'•    fiO  feeit 

Ko.  2. — ^Light  graj  Mmdj-textured  limettone  conttining  Zittot- 

Ko.  8.— White,  hi^hl:^  oolitic  limettone  with  LUhodroUim,  At- 


The  oolitic  beds,  which  here  constitute  the  base  of  tiie  St. 
Louis  Limestone,  form  a  handsome  building  material,  for 
which  purpose  they  have  been  somewhat  extensively  quarried 
here. 

Below  Ste.  Genevieve,  the  formation  under  examination  is 
again  finely  exhibited  near  the  mouth  of  the  Aux  Vases,  and 
enters  largely  into  the  composition  of  the  clifis  for  some  dis- 
tance above.  It  likewise  appears  in  the  bluffii  of  Saline 
Creek,  in  the  vicinity  of  Saline  Springs. 

The  entire  thickness  of  the  formation  in  this  county  has 
not  been  precisely  ascertained,  but  it  may  be  estimated  at 
from  160  to  200  feet. 

3(?.  Archimedes  lAmestone, — ^This  comes  next  in  descend- 
ing order,  and  is  the  2c^.  Archimedes  or  Warsav)  JJim^tone 
of  Prof.  Hall's  section.  It  also  holds  the  same  position  as  the 
Archimedes  Limestone  of  Barrett's  Station  on  the  Pacif.  Rail- 
road, in  St.  Louis  county,  which  has  been  used  for  building 
the  CuHtom  House  at  St.  Louis.  The  formation  is  made  up 
of  gray  and  bluish-gray  limestone,  and  the  beds  contain  nu- 
merous columns  of  CrinoidSj  JPerdremites  UUemiformis^  P, 
corwideus^  and  a  small  undescribed  species  of  Pentremites^ 
DichocrinuB  simplex^  Archimedipora^  Spirigera  hireuta, 
Productus  Indianensisy  MhynchoneUa  subcuneatc^  and  JBTo- 
lopea  Prautiana. 

This  formation  may  be  seen  on  the  Mississippi  below  the 
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Niagara  Oroup. — ^This  member  oecnpies  a  narrow  zone, 
scarcely  a  quarter  of  a  mile  in  width,  extending  from  a  point 
near  the  Saline  about  five  miles  above  the  mouth,  nearly  west 
to  James'  Mill,  on  Mill  Creek.  It  is  entirely  wanting  in  the 
northern  half  of  the  county.  The  beds  are  well  displayed  on 
the  St.  Mary's  and  Farmington  road,  about  a  mile  west  of  the 
Saline.  They  present  here  a  thickness  of  not  less  than  150 
feet,  and  consist  of  compact  oalcareo-magnesian  and  argilla- 
ceous limestone,  with  Caryocrinua  omatus^  Eucdlyptocrinus^ 
and  JETaplocrinua,  At  James'  Mill,  the  formation  is  inclined 
at  an  angle  of  from  80**  to  90%  and  the  beds  have  been  consi- 
derably altered  by  volcanic  agency,  being  converted  into  an 
extremely  beautiful  variegated  marble  of  remarkably  fine 
texture,  and  quite  brittle.  The  rock  passes  through  various 
shades  of  flesh-color,  yellow,  green,  pmk,  purple,  and  choco- 
late, and  in  some  masses  the  different  colors  are  exquisitely 
and  harmoniously  blended. 

LOWSB   SiLUBIAN. 

Sudson  JRiver  Shale. — ^In  descending  the  Mississippi,  this 
formation  was  first  observed  about  five  miles  above  the  mouth 
of  Establishment  Creek.  A  thickness  of  five  feet  is  here 
exposed  in  a  ravine,  a  short  distance  from  the  river.  It  has 
been  here  penetrated  to  the  depth  of  25  feet,  down  to  the 
Receptaculite  Limestone,  in  search  of  coal.  It  is  a  dark, 
bluish-gray  argillaceous  shale  and  contains  a  small  lAngvia. 
The  same  beds  again  appear  in  a  ledge  three  feet  high,  at  the 
mouth  of  the  Establishment.  It  has  not  been  recognized 
elsewhere  in  the  county. 

HeceptactUite  lAnieatone. — ^The  upper  10  or  12  feet  of  this 
formation,  in  Ste,  Genevieve,  consists  of  thin  layers  of  argil- 
laceous and  sub-crystalline  limestone,  filled  with  Orthis  occi- 
derUaliSy  HhynchoneUa  capaxj  and  JLeptcena  sericea  ;  below 
this,  it  is  usually  a  thick-bedded,  white,  and  highly  crystal- 
line limestone,  in  which  HeceptaciditeSy  lUoembSy  Asaphus^ 
and  Orthis  iynxy  are  the  most  common  fossils  met  with.  On 
the  Mississippi,  it  occupies  the  lower  part  of  the  bluffs  from 
the  Isle  au  kois  to  the  Establishment,  being  well  displayed 
at  Brickey's  Landing,  and  at  several  points  between  these 
places  and  Salt  Point.  If  we  travel  back  from  the  river,  in 
this  part  of  the  county,  we  find  it  reaching  the  tops  of  the 
hills  at  distances  of  from  one  half  to  three  miles.  South  of 
the  Establishment,  it  occupies  a  narrow  zone,  extending 
southwardly,  crossing  the  Fourche  &  Polite,  about  three  miles, 
and  the  North  and  South  Gabouri  Creeks,  about  six  miles, 
above  their  mouths.  On  Mill  Creek,  near  James'  Mill,  it 
again  appears,  dipping  at  an  angle  of  about  50''  N.N.E.    The 
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nital  Limestone.  The  same  strata  again  appear  on  Gtaboofi 
Qseek,  five  miles  from  Ste.  Genevidye. 

Fossils  are  not  abundant  in  this  part  of  the  Chemnng.  The 
spedes  most  frequently  observed  were  ihMs  Midi^^  (?) 
and  JS^9tr\fer  Marioneksis, 

The  next  member  met  with  in  the  descending  order  is  a 
sandstone.  It  was  observed,  at  only  a  un||^e  locality  in  the 
CQunty,  by  Mr.  Hough,  who  found  it  resting  immediately  upon 
the  Siyonian  rooks  on  the  Litile  Saline  Cre^  in  T.  86^  it 
9,  S.  2«  He  describes  it  as  a  thick-bedded  silicious  sandiitona^ 
in  appearance  very  similar  to  the  Saccharoid,  and  presenting; 
a  thickness  of  about  25  feet.  So  &r  as  pbsenred,  it  is  desti- 
tute of  fossils,  and  therefore  it  is  not  possible  to  say,  whether 
it  should  be  ^uped  with  the  Ohemung  or  the  Deyonian. 

DxyOHIAK  STSTXk. 

Two  formations  belonging  to  this  system  have  been  recog- 
nized in  Ste.  Gteneyi^ve,  namely:  the  Hamilton  Group  and 
the  Oriskany  Sandstone.  They  were  observed  occupyiag 
a  very  limited  area  near  the  Big  and  Little  Saline  CreeLk 

HamxUon  Chroup^ — This  formation  was  found  at  only  one 
locality,  namely,  on  the  Saline  in  T.  86^  R.  9,  S.  2,  where  it 
was  examined  by  Mr.  Hough,  bj  whom  it  was  described  as  a 
white  and  flesh-colored  crystallme  limestone,  with  fossils  like 
those  occurring  in  the  Hiunilton  Group,  near  Wittenburg,  in 
Perry  county.    Mr.  Hough  gives  26  feet  as  its  thickness. 

Oriskany  Sandstone. — ^This  member  of  the  New  York 
series  has  not  been  previously  recognized  in  Missouri,  or,  in 
fact,  in  any  of  the  western  States.  In  Ste.  Genevieve  county, 
it  crops  out  on  Saline  Creek,  about  four  miles  S.W.  of  St. 
Mary's.  The  beds  present  here  a  southerly  dip  of  about  75% 
and  consist  of  nearly  pui*e  light-gray  limestone,  with  a  sonie- 
what  granular  structure. 

The  fossils  are  Spirifer  arenosus^  Spirifef^  (Orthisina) 
umdraculum(f)i  Leptmna  depressa^  ChoneteSf  lUcsnus  and 
Z4chas» 

IJPPKB   SiLUBIAN. 

Lower  Hdderberg, — ^Mr.  Hou^h  found  a  thickness  of  100 
feet  of  this  formation  exposed  m  T.  87,  R.  8,  S.  1.  I  have 
not  seen  it  in  the  county.  Its  lithological  characters,  accord- 
ing to  Mr.  Hough,  are  the  same  as  in  Perry  and  in  Cape  Gi- 
rardeau. 


*  This  Spirifer  is  figured  bj  Prof.  Hall,  with  other  Oriskany  fossils  in 
PI.  97  of  the  8d  Vol.  (unpublished)  of  the  Palocmtology  of  New  York. 
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nishes  the  white  sand  so  justly  celebrated  for  the  manufac- 
ture of  the  purer  varieties  of  glass.  Thickness  from  30  to  80 
feet. 

The  2d.  Jfagnesian  lAnieatone  occupies  a  large  area  chief- 
ly in  the  central  and  noith-westem  portion  of  the  county. 
n  we  draw  a  line  passing  south-eastwardly  from  the  sources 
of  the  Isle  au  Bois  to  a  point  on  Mill  Creek,  about  a  mile  and 
a  half  above  its  confluence  with  the  Aux  Vases,  and  thence 
extend  this  line  to  the  Saline,  a  short  distance  below  the 
mouth  of  its  North  Fork,  we  shall  have  pretty  nearly  the 
line  separating  this  formation  from  the  Saccharoid  Sandstone ; 
west  and  south  of  this  line,  it  ranges  from  one  to  three  miles, 
forming,  like  the  Ist.  Magnesian,  neatly  rounded  hills  with 
gentle  declivities. 

The  2d,  Sandstone  constitutes  the  surface  rock  over  a 
larger  portion  of  the  county  than  any  other  formation ;  and 
it  also  presents  a  greater  vertical  development  than  we  usual- 
ly find  m  other  counties  of  this  portion  of  the  State.  It  is 
constantly  encountered  on  the  high  ridges  at  the  sources  of 
the  Establishment,  Terre  Blue,  Aux  Vases,  and  Saline.  We 
find  it  also  occupying  the  highlands  of  nearly  every  section 
in  T.  36  &  37,  R.  7.  The  rock  varies  in  lithological  charac- 
ter in  different  parts  of  the  county,  but  usually  appears  in 
thin  beds  of  white,  yellow,  or  reddish  colors,  and  made  up  of 
moderately  fine  silicious  m*ains.  Near  Cozzens'  Mill,  on  the 
South  Fork  of  the  Aux  v  ases,  a  thickness  of  about  80  feet 
is  exposed,  and  here  the  rock  is  curiously  weathered  into 
huge  conical  and  dome-shaped  masses  that  rise  from  10  to  20 
feet  above  the  surface ;  some  of  them  standing  quite  isolated, 
and  others  joined  at  different  heights  from  their  bases.  In 
this  vicinity,  the  rock  occurs  in  heavy  beds,  and  passes  from  a 
fine-erained  sandstone  to  a  coarse  gritstone,  containing  large 
pebbles  of  milky  and  translucent  quartz.  North  of  this  place 
and  near  Junca  Creek,  the  sandstone  is  very  much  indurated 
and  sometimes  passes  into  conglomerate.  On  the  Mineral 
Fork  of  the  Saline,  it  is  a  coarse  gritstone  of  a  dirty,  gray 
color,  and  contains  galena  and  much  sulphuret  of  iron.  The 
thickness  of  the  2d.  Sandstone,  in  this  part  of  the  county, 
may  be  safely  stated  at  150  feet,  although  we  have  not 
seen  a  greater  thickness  than  80  feet  exposed  at  any  one  point. 
Nearly  the  whole  pine  district  of  this  county  is  underlaid  by 
the  2d.  Sandstone. 

The  8df.  Magtiesian  Limestone  is  principally  met  with  in 
the  cuts  of  the  streams  in  the  western  and  southern  portions 
of  the  county.  It  is  the  prevailing  rock  of  the  North  Fork 
of  the  Saline  and  its  tributaries,  throughout  nearly  their  en- 
tire course.  We  find  it  also  well  developed  on  the  upper 
part  of  the  Establishment  and  its  branches,  and  likewise  in 
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the  headwaters  of  the  Fourche  a  Ducloa.  On  a!I  these 
Htrenms,  it  presents  the  usual  ILthologieal  characters  of  the 
mass,  frequently  forming  bold  escarpments  with  mtiral  faces, 
and  sometimes  exposed  to  the  height  of  150  feet. 

Ekuptive  Rocks. 

These  consiBt  chiefly  of  granitt;  and  green  etone  and  occur 
on  the  upper  branches  of  the  Aui  Vases,  and  near  the  Min- 
eral Fork  of  the  Saline. 

Granite. — This  rook  differs  but  little  from  the  granite  ex- 
posed in  the  vicinity  of  the  Iron  Mountain.  Fdspar  of  the 
flesh-colored  variety  predominates  greatly  over  the  quartz 
and  mica,  and  often  the  latter  ingredient  is  entirely  wanting. 
Sometimes,  it  is  coarse  grained,  the  felspar  being  immode- 
rately large  crystals,  but  at  other  times  it  pofisesses  a  fine  tex- 
ture, is  quite  hard,  and  may  be  dressed  in  almost  any  de^a- 
ble  form.  It  is  best  developed  along  the  course  of  the  Junca 
Creek,  a  tributary  of  the  Aux  Vaaes,  bein^  constantly  exjto- 
Bcd  in  the  bed  of  this  stream  frona  the  N.E.  qr.  of  S.  5,  T.  S6, 
E.  7,  to  its  very  head.  Not  far  from  the  lower  extremity  of 
the  oxposare,  it  rises  in  rugged  clifls  to  the  height  of  175  feet, 
forming  here  a  narrow  gorge  through  which  the  cr«ek  passes. 
At  this  place,  veins  of  qaartz  traverse  the  granite  in  various 
districts.  The  largest  of  these  veins,  that  I  saw,  was  about 
four  inches  thick,  and  its  bearing  N,  20°  E, 

On  the  Middle  Fork  of  the  Aux  Vases,  the  granite  com- 
mences about  a  mile  above  the  mouth,  and  may  be  traced 
along  its  course  for  a  distance  of  about  tbree  milos,  project- 
ing above  the  surface  in  largo  dome-ahapcd  mnssos.  On  the 
Sontb  Fork,  it  occapies  a  very  limited  space  in  the  N.W.  qr, 
of  S.  25,  T.  36,  R  7.  Small  fragments  of  red  iptuute  were 
also  observed,  scattered  over  the  top  of  a  high  ndge  about  a 
mile  north-east  of  Avon.  The  fragments  thickly  cover  a 
space  of  about  80  square  yards,  and  mark  the  existence  of  a 
granite  dyke  near  the  surface  at  this  point. 

Green  Stone. — Mr,  Hough  found  fragmenta  of  this  rock, 
mingled  with  masses  of  granite,  near  the  lower  extremity  of 
the  granite  protrusion  on  the  Junca,  but  the  direction  of  the 
dyke  could  not  be  determined. 

ECOXOMICAL  GeOLOQT. 

Xead. — ^The  only  mining  for  lead,  in  Ste.  Geaevi^ve,  haa 
been  done  at  Avon  Mines,  owned  by  Messrs.  Kaufman  and 
Blackledge,  These  mines  are  situated  in  the  southern  part 
of  the  county,  on  the  Mineral  Fork  of  Saline  Creek  {Town. 
8?,  R.  7,  N.E.  qr.  of  See.  12).    The  ore,  which  is  a  sulphuret, 
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occurs  in  a  thin  nearly  horizontal  sheet,  and  is  disseminated 
through  coarse-erained  dark  sandstone  of  the  age  of  the  2d, 
Sandstone  of  the  general  section.  About  five  feet  of  this 
dark  sandstone  is  exposed  here,  and  it  contains,  besides  the 
lead,  nearly  vertical  seams  of  sulphuret  of  iron,  and  bands  of 
yellow  ochre.  The  principal  workings  have  been  on  the  north 
side  of  the  creek.  From  Mr.  Blackledge  I  learn  that  up  to 
the  time  of  our  visit  (Nov.  1856)  these  mines  have  yiemed 
about  150,000  lbs.  of  ore,  of  which  amount  16,000  lt>s.  were 
raised,  previous  to  1849,  by  the  former  proprietors,  and  the 
remainaer,  in  the  winter  of  1849-^0,  and  the  fall  of  1854,  by 
the  present  owners.  The  lead  obtained  in  1849-50,  amount- 
ing to  about  85,000  lbs.,  was  smelted  at  Mine  La  Motte ;  and 
there  still  remained  on  hand  60,000  lbs.,  |which  Messrs.  £[auf- 
man  and  Blackledge  were  preparing  to  smelt  at  a  furnace  re- 
cently erected  bv  them,  at  Avon,  in  the  vicinity  of  the  mines. 

Small  quantities  of  lead  have  also  been  picked  up  in  T. 
86,  R.  8,  S.  81. 

Copper^  in  the  form  of  sulphuret,  occurs  sparingly  with  the 
lead  at  the  Avon  mines. 

Iron  Ore. — ^A  valuable  deposit  of  brown  hematite  occurs 
in  T.  87,  R.  8,  Sec.  11,  on  land  belonging  to  the  estate  of  the 
late  Col.  Kaidman.  The  ore  occurs  in  the  2d.  Magnesian 
Limestone,  and  is  to  be  seen  in  large  masses,  both  on  tne  sum- 
mit and  the  declivity  of  a  high  ridge.  A  number  of  shallow 
excavations  have  been  made  here,  and  at  nearly  all  of  them 
more  or  less  iron  ore  was  encountered.  The  surl&ce  indica- 
tions warrant  the  opinion,  that  ore  of  good  quality  exists  here 
in  workable  quantities. 

Another  deposit  of  hematite  exists  in  the  same  geological 
position  on  the  summit  of  a  hill,  a  short  distance  south  of 
Avon  Mines.  This  ore  is  very  similar  to  that  above  descri- 
bed, and  excavations  should  be  made  here,  in  order  to  ascer- 
tain the  extent  of  the  deposit.  Hematite,  in  small  quanti- 
ties, was  also  observed  by  Mr.  Hough  in  T.  35,  R.  8,  S.  7. 

Sulphuret  of  Iron  has  already  been  mentioned  as  occurring 
in  the  2d.  Sandstone  at  the  Avon  Mines. 

Building  Materiel  of  good  kinds  occur  in  nearly  every 
part  of  the  county.  Among  the  carboniferous  rocks,  we  have, 
at  the  base  of  the  St.  Louis  Limestone,  the  oolitic  beds,  which 
are  nearly  pure  white,  and  form  a  handsome  and  at  the  same 
time  durable  rock  for  building.  The  principal  quarry  is  on 
the  plank  road  two  miles  west  of  Ste.  Genevieve ;  but  it  may 
be  had  at  various  other  places  in  the  neighborhood.  The  Sd. 
Archimedes  Limestone,  which  is  the  same  that  has  been  used 
for  the  Custom  House  at  St.  Louis,  may  be  procured  on  the 
Mississippi  above  Ste.  Gknevi^ve,  and  on  the  plank  road  near 
the  oolitic  quarry.    The  St.  Louis,  Encrinitai,  Niagara,  Re- 
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ceptaculite,  and  Magincsiau  Limestones,  all  lumlsh  matoriai  of 
more  or  less  value  for  construction. 

The  2d.  Sandstone  may  likewise  be  employed  for  this  pur- 
poae.  It  is  also  frequently  an  ercellent  fire-rock,  being  well 
adapted  for  the  hearths  and  Jams  of  chitnneyB  and  hearths 
of  furnaces. 

The  altered  Xlaeara  rocka  at  James'  Mill  famish  a  most 
beautiful  variegated  marble,  which  is  susceptible  of  a  high 
polish,  and  may  be  used  for  vases,  mantels,  etc. 

For  Flagging  Stones,  the  2d.  Sandstone  may  be  employed, 
and  the  Ist.  Magneslan  Limestone  is  at  present  used  some- 
what extensively  for  this  purpose  at  Ste.  Genevi&ve. 

Silicioua  Gravel,  for  roads,  occurs  abundantly  on  the  Sa- 
line, Establishment,  and  Aux  Vases,  and  generally  in  a  Buffl- 
ciently  cooiminuted  state  to  be  applied  at  unce,  witliout  fur- 
ther preparation,  to  the  grades. 

Sand  /or  manufacture  of  Giaaa. — The  white  sand,  occur- 
ring eight  miles  west  of  Ste.  Genevieve,  has  already  been 
described.  This  valuable  material  may  also  be  obtained  on 
the  Kaufinan  estate,  in  T.  37,  R  8,  S.  23,  and  at  other  poinla 
along  the  out-crop  of  the  Saccharoid  Sandstone, 

Saline  Spring*.  —  The  brine  springs  of  this  county  are 
found  ohieHy  on  Saline  Creek.  They  occur  along  this  stream 
trom  the  mouth  to  a  point  about  two  miles  above,  appearing 
at  intervale  of  from  a  few  yards  to  a  quarter  of  a  mile. 

They  issue  from  the  base  of  blufik  composed  of  Archi- 
medes  and  St.  Louis  Limestone,  which  sometimea  reach  the 
height  of  150  feet.  Some  of  the  springs  are  highly  impreg- 
nated with  ^SiYuM  (n:iltcr,  iin.I  bubbles  of  sulphuretted  hydro- 
gen constantly  escape  from  their  surfaces. 

I  am  informed  by  Mr.  Pratte  of  St.  Mary's,  who  kindly  mv- 
companied  me  to  the  Salines,  that  salt  was  manulaotured 
here  to  a  considerable  extent  while  the  country  was  under 
the  Spanish  Government.  Up  to  the  year  1812,  they  were 
known  as  the  •*  Pfirouse  Salt  Works."  Subsequently,  laiwe 
quantities  of  salt  were  annually  made  at  these  Bpringa  by 
Messrs.  Scott  and  Hempstead,  from  whom  they  were  pur- 
chased by  Oen.  Dodge,  who  continued  the  mma&otnre  wiUi 
considerable  profit  until  the  year  1820,  at  which  time  the 
works  were  abandoned. 
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In  mammiUs,  the  gustative  or  hypophysial,  and  optic  or  chi-- 
aBmal  block-pieces  are  diatiiict  from  the  re§t,  and  underlie,  i 
precisely,  their  respective  flank-slabs,  while  in  Fishes  the  first  I 
or  condylar  and  the   last  or  olfactory  bases  remain  isolated, .  I 
leaving  the   auditory  side-slab's    block-piece    as   (an  arith-  ] 
metic^)  remsunder.    The  flank-pieces  to  the  5th,  or  olfa&^  ] 
tory  cranial  vertebra,  are  the   ethmoidal  bones,  in   Fishes  I 
overarched  by  a  platform  sutured  with  the  frontal  bones,  that  I 
presents  the  lamina  pcrpcndicnlaris  cthmoidalis  as  its  ver-  ■ 
tical  continuation,  meeting  the  block  from  above    and  by  a 
suture.     In  amphibia,  birds,  and  mammals,  it  is  gradually 
overlapped  by  the  espansion  of  the  frontal  bones  and  cover- 
ed with  the  facial  ossa  nasalia ;  so  that,  ultiniatelj',  in  Man,  it 
only  exists  as  lamina  perpendicularis  elhmoidahs,  with  the 
rostrum  sphenoidale  for  ita  block  ;  thus  proving  that  5  cow*-  1 
plete  neural  arches  participate  in  the  formation  oftlie  era-  J 
nial  cavity,  besides  the  temporals. 

ExTEEMiTAL  Fabrics, 

In  many  Fishes,  both  pairs  of  extremities  are  congregated  1 
with  the  facial  and  maxillary  ones  at  the  Jiead.    Like  the  cr»-  J 
nial  vertebrse,  they  are  floe  in  number;  a  foremost,  pterygo  J 
maxillary, pa/af<i2  one;  a  masseteric  or  temporal  nui/Mft&tJcir  j 
one;  an  opcrcalar  Aj/oi(f  one ;  a  scopu/or,  ami   &  pelvic  one. 
All  are  after  the  same  type,  consisting  of  a  glenoidal,  tripar- 
tite, eitremital  fulcrum,  a  humeral,  two  ante-brachials,  and  & 
rayed  hand  or  Jin.     The  extremital  fulcra  consist  each  of  ft 
blade,  a  bar,  and  a  (coracoid)  brace, — the  fulcral  tripod. 

Of  the  pterygo-maxjllary  extremity  the  swan's  skull  offers 
a  fine  exemplification :  a  strong,  pterygoid  baT,  by  its  poste- 
rior prong  implanted  into  the  glenoid  cavity  as  in  Fishes, 
bears  a  slender,  zygomatic  Hade,  is  backed  by  a  styloid  brace, 
and  bears  a  pteryeo-intemal  humeral,  meeting  at  the  oth- 
erwise naked  skull-base  from  either  side,  and  from  this 
elbow  gives  issue  to  an  external  antebrachial  or  palatine 
bone,  and  an  internal  one,  fusing  with  that  of  the  oppo* 
site  side  in  the  median  lines  for  a  true  vomer.  The  latter 
is  always  a  doubled  bone,  and  is  produced  by  the  mutual  con- 
nivence of  palatine  antebrachials,  but  is  never  to  be  found 
at  the  base  of  the  fish-skull,  the  inferal  median  ridge  where- 
of is  indeed  the  nascU  block,  or  true  rostrtim  sphenoidale, 
with  lateral  sesamoids,  oilen  expanded  as  true  intermaxiUa- 
ries. 

The  fin  or  hand  to  this  extremity  we  find  in  perfect  like- 
ness of  a  bat's  hands,  in  the  liute  muscnlounge  (masque- 
allong^e,  Eeox  sp.,  length  5  feet).  The  interior  ones,  aggla- 
tinated  to  the  nasal  vertebra,  constitute  the  nasal  bones  of  ' 
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face  ;  the  stout  second  forms  the  true  maxillaries,  with  teeth, 
tike  the  nasal  base  inclusive  of  sesnmoida  j  the  third,  a.  finger  of 
five  bones  forma  the  infraorbital  osselets,  in  likeness  of  a  carti- 
laginous nostril-winff  surrounding  the  jawless  orbit;  the 
fourth  ia  a  long  arcuate  beam,  with  a  terminal  phalanx  agglu- 
tinated, a  labial  forming  the  outline  maek-bone  of  the  upper 
jaw ;  and  the  fifth  or  thumb,  a  labial  stump  as  the  thumb  of 
bats  and  birds.  The  iiurabera  of  digital  phalanges,  as  of 
cyclar  elements,  may  vaiy  among  the  different  cyclar  num- 
bers, 

In  Fishes,  the  laminate  palatine  forearms,  elbows,  humeral, 
and  fulcrals,  are  turned  out  and  downwards,  leaving  the 
skull-base  enlireli/  free,  and  ita  vertebral  bases  bare,  allow- 
ing a  wide  space  for  the  5  branchial  arches  (the  larynx  of 
higher  animals)  and  for  the  hyoid  beams.  The  dilated,  pala- 
tally  clavicular,  pterygoid,  est,  articulates  in  the  glenoid 
cavity.  Its  humeral  and  antebrachials  form  the  lamellate 
palatine  or  buccal  arches  on  either  side,  joining  the  stout, 
distant,  toothed  maxils.  The  radius  or  external  antebrachial 
(os  pdatinnm  of  the  higher  animals,  compare  swan)  bears 
the  mandible  likewise,  which  only  in  mammals  swings  on  the 
temporal,  in  lower  vertebrates,  on  the  est.  pterygoid  (in 
Birds)  and  palatine  bones  (in  Fishes),  The  palatine  arches 
are  backed  by  a  slender,  nearly  vertical  zygomatic,  and  the 
sherd-like  styloid  is  intercalated,  as  it  appears  between  the 
temporal  bar  (meatus-bone),  the  mastoid,  and  the  condyloid. 

As,  in  Fishes,  the  pterygoid  tripod  swings  on  the  temporal 
one,  and  the  proper  extremities  of  either  are  agglutinated  at 
the  palatal  elbow,  so  the  hyoid  tripod,  likewise,  is  agglutina- 
ted behind  the  former,  forming  the  tricompound  i^terctdar 
valve,  a  conchiform  blade  underlaid  by  an  ensiform  one  and 
a  more  or  less  uncinate  one  at  the  forward  downward  angle. 
Throughout  Fishes,  these  three  are  seen  to  assume  a  homo- 
geneous development  among  themselves ;  being  ossified  in  the 
sturgeon,  while  the  surrounding  bones  are  cartilaginous,  etc. 
Oken  and  St.  Hilaire  claim  this  triad  as  the  auditory  ossicles, 
and,  indeed,  in  the  swan  the  tympanic  bone  still  oeani  the 
traces  of  its  opercular-lidded  origin ;  like  it,  presenting  a 
pterygoid  articulation,  and  a  quadrant  expanse,  backward ; 
these  ossicles,  coalesced  in  birds,  forming  into  a  sort  of  poms 
tympanicus  at  the  skull  base,  without  the  connivence  of  the 
sinuate-furcate  temporal  bar  which  in  Fishes  encircles  the 
cranial  obturatory  hole,  the  "meatus  auditorius  extemus" 
proper  of  mammas. 

Under  the  opercular  bones  of  Fishes  or  (true)  tympa- 
nic ones,  proceeds  a  strong  down  and  forward  hyoid  neam, 
of  five  parts  properly,  and  &aring  the  infra-operciuar  ^n  for 
its  hand;  the  palat^  mandibular  and  hyoid liands  being  ag- 
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NOTES  ON  COMPARATIVE  ORGANOTAXIS, 

By  T.  C.  Hilgabd,  M.D. 

"  Memento,  qunso,  quod  sicut  lutum  feceris  me,  et  in  pulyerem  redu- 
ces me.  Nonne  sicut  lac  mulsisti  me,  et  sicut  caseum  me  coagulasti  ? 
Pelle  et  camibus  restisti  me :  ossibus  et  nenris  compegisti  me." — Job.  X. 
9-11. 

"  He  Cometh  forth  like  a  flower."— /6m/,  XTV.  2. 

Axial  ob  Vsbtsbbal  Cycles. 

Above  all,  it  is  necessary  to  identify  the  single  parts  in  dif- 
ferent classes  of  Vertebrata,  without  which  it  would  be  im- 
possible to  give  an  intelli^ble  and  harmonious  nomenclature 
and  comparative  descriptions. 

What  in  Mammalia  is  simply  the  vertebral  block,  in 
Fishes  presents,  First,  a  central  cartilaginous  mass,  cylindri- 
cal in  cartilaginous,  hour-^lass-shaped  in  spinous  Fishes ;  Se- 
cond, two  lateral  ridges,  m  the  Percoids  prolonged  into  long 
cross-spines  resembling  sawfish-teeth  and  supporting  the  ribs ; 
such  are,  no  doubt,  the  sesamoids  inserted  into  the  nasal 
block-piece  of  Bubaliohthys,  serving  for  the  lateral  articula- 
tion of  the  small  inter-maxillary  bones ;  and,  most  probably, 
the  pair  of  loose  internal  ear-stones  (otolithes)  contained 
in  the  cranial  cavity  of  Fishes,  within  the  second  pair  of  lat- 
eral segments ;  and  the  eye-lenses,  calcareous  and  pisiform  in 
Fishes,  resembling  sesamoids,  as  it  were,  of  the  opthalmic 
vertebra ;  Third,  apair  of  inferior  ridges;  the  ridges  leave  deep 
dimples  between,  filled  with  soft  tissues.  Therefore,  Oken, 
the  fether  of  philosophical  anatomy,  after  Goethe,  who  gave 
it  the  first  clue  and  vital  impulse  of  idea^  so  long  rejected 
by  a  dominant  savantiame  rather  destitute  of  it, gives  this  pro- 
position in  his  " Naturphilosophie,"  §  2111:  "The  verteoral 
olock  is  not  a  simple  vesicle,  out  is  itself  quite  a  compound 
osseous  system.'*  I  came  to  the  supposition  of  its  being  an 
organization  numerically  independent  of  the  arches'  compo- 
nents, because  supernumerary  to  otherwise  regular,  cyclar 
numbers  of  the  latter.  Each  block-stone's  original  elements, 
indeed,  can  be  conceived  as  a  cycle  of  5,  with  the  cartilagino- 
vitreous  disc  or  vortex  as  the  odd  and  progenitorial  element, 
and  preserving  the  position  at  the  end,  rather  upward.  In 
the  nrst  or  condyloid  vertebra  of  the  cranium  of  Bubalioh- 
thys, the  cultriform  block  is  posteriorly  augmented  with  a 
bulbous  exostotic  wire-work,  probably  its  pair  of  "  inferior 
ridges."  The  auditory,  gustative,  and  optic  (the  petrous, 
great  sphenoid  and  small  sphenoid)  wings,  being  side-slaba 
to  as  many  complete  cranial  vertebrcBy   are   underlaid  by 
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horizontally  alate  expanses  of  three  ridges,  the  auditory 
ovate-lanceolate,  the  gustative  retrorsely  trilobons,  and  the 
optic  gradually  tapering  forward,  and  all  of  different 
heiffhtt  ,■  thus  proving  their  tri-fiirious  qri^n,  although  ulti- 
mately fused  by  means  of  their  very  expansion  :  in  the  nasal 
block,  however,  sutured  from  the  rest  as  in  the  condylar 
base — likcivise  J^ee — and  occupying  the  dislal  end,  hence 
without  effecting  an  interbasal  fusion  as  with  tjie  3  medial 


Segmentation  of  Cranhtm. 

Two  pair  of  similar  ridges  for  the  adhesion  of  muscles  mark 
the  basilar  bono  of  the  human  cranium,  and,  in  confirm- 
ing the  existence  of  two  segmentary  blocks  instead  of  otie  as 
received  from  Oken  and  others,  are  borne  ont  by  the  incum- 
bency of  a  condylar  and  a  petrose  side-slab  respectively, 
the  top  pieces  of  which,  forming  the  occipital  squama  in 
Man,  although  fused  in  the  median  line,  yet  presen'e  the 
transverse  partition  visible  in  the  new-born  human  skull,  the 
partitions  corresponding  exactly  to  the  eminentia  cruciata,. 
protuberantia  occ^  and  linea  semicircularia  superior;  the 
transverse  occipital  suture  being  also  preserved  in  the  infant 
and  adult  sknll  of  ancient  Peruvians  [Tschudi],  in  the  young 
oat,  in  rats,  mice,  and  in  the  young  sheep,  where  it  even  pre~ 
sents  an  intercondylar  median  gttCure.  In  the  oat  the  ante- 
rior segment  takes  a  triangular  shape,  point  forward  ;  in  tho 
musk-rats,  squarish.  The  cross-auturo,  fonmiig  the  dividing- 
ridge  between  the  nuchal  or  tmnk-musclea  and  the  galea  or 
facial  ones,  encircles  the  occipital  steep.  In  Fishes,  the  origi- 
nally quadripartite  occipital  squama,  is  orbiculate-rhombic  a» 
in  Man,  or  rhombic ;  small,  for  being  repeHerf  on  all  sides,  while' 
forming  the  cruciate  fulcrum  between  the  cranio-facial  ex- 
pansion, before,  and  the  truncal,  aH ;  strongly  cross-crested 
with  an  external  eminentia  cruciata  and  of  rectangular  pro- 
file, as  the  porcate-gabled  and  cruciferous,  diamond-shaped 
corner-stone  (Owen^  "  key-stone")  of  the  cranial  masonry. 
Thus,  the  rhombic  bone  in  question  is  by  no  means  a  super- 
numerary to  an  ill-construed  first,  but  the  requisite  cruciate 
roof  of  the  two  first  bolts  (a  condylar  and  an  auricalar), 
separated  from  their  respective  side-slabs  by  the  horizontal- 
ly intervening  temporal  which  are  inserted  into  the  crevices 
of  the  skull  [Cuvier],  and  not  included  in  the  vertebral  seg- 
mentation proper,  and  hence  are  supernumerary  to  its  verte- 
bral elements;  the  cornered  diamond  bein^  underlaid  by  a 
cresccnted  mastoid;  the  parietal  or  gustative  top-plates  by 
the  exsinuated  »iea(u8-bone ;  and  the  frontal  or  optic  ones  by 
the  prong'daqitamote  element  of  the  temporal  glcnoidal  triad. 
22 
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In  mammals,  the  gUBtative  or  hypophysial,  and  optic  or  chi- 
asmal hlock-pieces  ara  dietLnct  from  the  rest,  and  imilerlie, 
precisely,  their  respective  flask-Blaha,  while  in  Fishes  the  first 
or  condylar  and  the  last  or  olfactory  bases  remain  isolated, 
leaving  the  auditory  side-slab's  block-piece  as  (an  arith- 
metical) remainder.  The  flank-piecea  to  the  5th,  or  olfac- 
tory cranial  vertebra,  are  the  ethmoidal  bones,  in  Fishes 
overarched  by  a  platform  sutured  with  the  frontal  bones,  that 
presents  the  lamina  perpendicularis  ethmoidalis  as  its  ver- 
tical continuation,  meetin"  the  block  from  above  and  by  a 
euture.  In  amphibia,  birds,  and  mammals,  it  is  gradually 
overlapped  by  the  expansion  of  the  frontal  bones  and  cover- 
ed with  the  facial  ossa  nasalia;  so  that,  ultimately,  in  Man,  it 
only  exists  as  lamina  perpendicularis  ethmoidalis,  with  the 
roetrum  ephenoidale  for  its  block ;  thus  proving  that  5  com- 
plete netirai  arches  participate  in  the  formation  of  the  cra- 
nial cavity,  besides  the  temporals. 

ESTREMIT.VL  Fabhics. 

In  many  Fishes,  both  pairs  of  extremities  are  congregated 
with  the  facial  and  maxillary  ones  at  the  luad.  Like  the  cra- 
nial vertebne,  they  are  jfoe  in  number ;  a  foremost,  pterygo- 
maxiUarjr,;ja/a(aione;  a  masseteric  or  temporal  maHtfiiwiar 
one;  an  opercular  AyotW  one;  a  scopw^ar,  and  &  pelvic  one- 
All  are  after  the  same  type,  consisting  of  a  glenoidal,  tripar- 
tite, extremital  fulcrum,  a  hameral,  two  ante-brachials,  and  a 
rayed  hand  or  Jin.  The  extremital  fulcra  consist  each  of  a 
blade,  a  bar,  and  a  (coracoid)  brace, — the  fulcral  tripod. 

Of  the  ptery go-maxillary  extremity  the  swan's  skull  offers 
a  fine  exemplification  :  a  strong,  pterygoid  bar,  by  its  poste- 
rior prong  implanted  into  the  glenoid  cavity  as  in  Fishes, 
bears  a  slender,  eygomatio  blade,  is  backed  by  a  styloid  brace, 
and  bears  a  ptery go-intemal  humeral,  meeting  at  the  oth- 
erwise naked  sknll-base  from  either  side,  and  from  this 
elbow  gives  issue  to  an  estemal  antebracliial  or  palatine 
bone,  and  an  internal  one,  fusing  with  that  of  the  oppo- 
site side  in  the  median  lines  for  a  true  vomer.  The  latter 
is  always  a  doubled  bone,  and  is  produced  by  the  mutual  con- 
nivence of  palatine  antebrachials,  but  is  never  to  be  found 
at  the  base  of  the  fish-skull,  the  inferal  median  ridge  where- 
of is  indeed  the  natal  block,  or  true  rostrum  tphenoidale, 
with  lateral  sesamoids,  often  expanded  as  true  intemtaxiSa- 
ries. 
I  The  fin  or  hand  to  this  extremity  we  find  in  perfect  like- 
I  ness  of  a  bat's  hands,  in  the  lake  muscalounge  (masque- 
Bllong6e,  Esox  sp..  length  5  feet).  The  interior  ones,  agglu- 
tinated to  the  nasal  vertebra,  constitute  the  nasal  bones  of  the 
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face ;  the  stoat  second  forms  the  true  maxiUaries,  with  teeth, 
like  the  nasal  base  iutluifive  of  epsamoids ;  the  third,  a  finger  of 
fire  bones  forms  the  infraorbital  osselcte,  in  likeness  of  a  carti- 
laginoas  nottril-ioing  surrounding  the  jawless  orbit;  the 
fourth  is  a  long  arcnate  beam,  with  a  terminal  phalanx  aggia* 
tinated,  a  /o&ia^  forming  the  outline  mask-bone  of  the  upper 
jaw ;  and  the  fifth  or  thumb,  a  labial  stump  as  the  thumb  of 
bats  and  birds.  The  numbers  of  digital  phalanges,  as  of 
cyclar  elements,  may  vary  among  the  different  cyclar  num- 

In  Fishes,  the  laminate  palatine  forearms,  elbows,  humemi, 
and  fiilcrals,  are  turned  out  and  downwards,  leaving  the 
skuil-base  enttreli/ free,  and  its  vertebral  bases  bare,  allow- 
ing a  wide  space  for  the  5  branchial  arches  (the  larynx  of 
higher  animals)  and  for  the  hyoid  beams.  The  dilated,  pala- 
tally  clavicular,  pterygoid,  ext.  articulates  in  the  glenoid 
cavity.  Its  humeral  and  antebrachials  form  the  lamellate 
palatine  or  buccal  arches  on  either  side,  joining  the  stout, 
distant,  toothed  maxils.  The  radius  or  external  antebrachial 
(os  palatinum  of  the  higher  animals,  compare  swan)  bears 
the  mandible  likewise,  which  only  in  mammals  swings  on  the 
temporal,  in  lower  vertebrates,  on  the  ext.  pterygoid  (in 
Birds)  and  palatine  bones  (in  Fishes).  The  palatine  arches 
are  backed  by  a  slender,  nearly  vertical  zygomatic,  and  the 
sherd-like  styloid  is  intercalated,  as  it  appears  between  the 
temporal  bar  (meatus-bone),  the  mastoid,  and  the  condyloid. 

As,  in  Fishes,  the  pterygoid  tripod  swings  on  the  temporal 
one,  and  the  proper  extremities  of  either  are  agglutinated  at 
the  palatal  elbow,  so  the  hyoid  tripod,  likewise,  ib  agglutina- 
ted behind  the  former,  forming  tne  tricompound  operctdar 
oaloe,  a  conchiform  blade  underlud  by  an  ensiform  one  and 
a  more  or  less  uncinate  one  at  the  forward  downward  angle. 
Throughout  Fishes,  these  three  are  seen  to  assume  a  homo- 
geneous  development  among  themselves ;  being  ossified  in  the 
sturgeon,  while  the  surrounding  bones  are  cartilaginous,  etc 
Oken  and  St.  Hilaire  claim  this  triad  as  the  auditory  oseicleSf 
and,  indeed,  In  the  swan  the  tympanic  bone  still  bears  the 
traces  of  its  opercnlar-liddcd  origin ;  like  it,  preeenting  a 
pterygoid  articulation,  and  a  quadrant  expanse,  backward ; 
these  ossicles,  coalesced  in  birds,  forming  into  a  sort  of  porus 
tympanicus  at  the  skull  base,  without  the  connivence  of  the 
Binuate-furcate  temporal  bar  which  in  Fishes  encircles  the 
cranial  obturatory  hole,  the  "meatus  auditorius  extemus" 
proper  of  mammals. 

Under  the  opercular  bones  of  Fbhes  or  (true)  tympa- 
nic ones,  proceeds  a  strong  down  and  forward  hyoid  beam, 
of  five  parts  properly,  and  faring  the  infra-operctuar  jin  for 
its  hand;  the  palatal,  mandibular  and  hyoid  bands  being  ag- 


420  TRANS.   OF  TBX  ACAD.   OF  SOIBKCB. 

glutinated — briarean,  like  the  forearms  of  Hindoo  divmilies— 
at  one  common  focua.  It  is  therefore  Dot  a  matter  of  Bur- 
prisG  to  find  also  the  scapular  and  pelric  bones,  in  Fishes,  ag> 
glutinated  and  mixed,  as  it  were,  in  n  similar  manner ;  the 
scapular  arch,  behind  the  gill-slit,  in  its  s}'mphysoid  fomi 
not  only  presenting  on  either  side  a  true  scapula,  an  ischloid 
clavicle,  encircling  an  obturatory  hole,  and  a  jiosterior  sty- 
loid beam  or  ray  as  an  uncinate  element,  (compare  chicken 
pelvis);  but  likewise,  in  the  two  superior  connective  slabs, 
sometimes  pronged  (not  the  agglutinated  pelvic  Cones,  su- 
pernumerary or  "  divided  shoulder  bones"),  the  vagrant  anal 
fins  (often  adhering  to  the  pectoral  ones)  being  their  true, 
but  otherwise  hipless,  lower  extremities  I  The  fulcral  con- 
stituent parts  are  three,  a  phyllotactic  number.  One  hu- 
merus, 2-|-antebrachialB=3  ;  8  carpals  and  5  metacarpals  are 
18,  There  are,  besides,  five  fingers  to  the  hands,  and  toes' 
to  the  feet,  each  of  two  or  three  elements :  1,  2,  3,  5,  8,  13, 
etc.,  are  phyllotactic  numbers,  expressive  of  individual,  and, 
perhaps,  variable  cycles. 

Spinal  and  Hjsuai.  Abcsks. 


ties,  andj?«evertebral  belts,  and,  backward,  divided  fiiira  the 
body  by  the  diaphragm,  contains  not  only  the  heart,  but  like- 
wise in  the  quinal  number,  the  branchial  arches,  and  on  them 
the  tasseled  or  papillose  branchial  membranes,  corresponding, 
probably,  to  the  auditory  ones  of  higher  vertebrates ;  this 
mucous  membrane,  not  yet  joining  the  auditory  capsules,  or  ca- 
nals, contained  in  the  skiill,  but  still  being  subservient  to 
respiration ;  as  with  insects  the  eyes  likewise  are  destitute 
of  a  conjunctival  sac,  the  like  of  which  as  well  ns  of  the 
branchial  sacs,  we  find,  as  respiratory,  (at  least  tracheal)  ones, 
subservient  to  volitation  or  air-beating,  in  the  wingt  of  in- 
sects. 

The  branchial  arches  consist  of  a  median  sternal  phalan- 
goid  segment  and  two  lateral  csrtilt^s  followed  by  a  costal 
arch-blade  on  either  side,  in  perfect  likeness  to  the  thoracal 
ribs  of  higher  vertebrates,  and  like  which  each  bears  an  in- 
cnrved  capitulum  or  clavicle,  and  a  retrose  nncinate  process,  as 
strikingly  developed  in  Pimelodus  (cat-fish)  resembling  the 
capitulum.  and  tubereulum  of  true  ribs,  ns  well  as  the  anter- 
ior capitular  and  posterior  nncinate  socket  processes  of  spi- 
nal and  cranial  arches.  In  the  cranium  of  Bubalichlhys  (buf- 
felo-fish)  the  uncinate  ones  of  the  condylar  vertebra  form 
a  pair  of  loops  or  handles,  as  it  were,  caught  in  a  notch  of  the 
nltimate  nuchal  top-slabs. 

The  posterior  elements  of  the  branchial  arches  are  seen 
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the  Catrfieh  and  White  Perch  (Coirina  oacula,  Les.)  to  trans- 
form their  lower  halves  ioto  a  thyreoid,  the  upper  capitula,  etc., 
into  arytenoid  bodies,  in  the  latter,  of  great  thickness,  and 
paved  with  depi-essed  globular  teeth,  as  a  sort  of  faiical  forgo, 
ec|ueeEing  the  contents  down  the  gullet,  which  is  the  imme- 
diate continuation  of  the  branchial  (or  pharyngeal)  cavity. 

The  tripodal  development  into  a  Uade  (rib,  shoulder- 
blade),  a  bar  (capitntum  or  clavicle)  and  a  brace  (tubercu- 
1am  or  coracoid)  with  phalanges  a  diaphysis  and  two  apophy- 
ses, is,  then,  a  feature  common,  to  all  costal  and  phalangal  as 
icefl  aifulcral  extretnital  elements.  It  is  an  individual  tri- 
nal  ph y  11  otactic  development  of  farther  accessories,  a  whori 
ofitit^,  as  it  were,  and  sometimes  it  seems  reduced  to  fewer 
(1  or  2)  elements  (all  of  which  are  typical  organotactic  num- 
bers), in  the  piscine  antebrachial  palatals  perhaps  elevated 
from  2  to  3  or  5.  In  fetal  development  these  groups  form 
distinct  glomemli  of  osseous  centres — remaining  tfans  clus- 
tered in  carpnis  and  tarsals,  the  branchials  of  moles  and  Fish- 
es, etc. 

This  assumed,  the  branchial, hicmal  and  spiualarches  equally 
offer  this  uniform  structure :  two  frequently  tripodal  flank 
blades,  or  ribs;  one  sternal  element,  ray,  or  spinal  crest- 
cartilage  ;  and  a  pair  of  connecting  pieces,  being  the  rib  car- 
tilages of  higher  vertebrates  and  of  the  branchial  arches  and 
the  doubled  dorsal  and  ventral  poniards  of  Fishes,  and,  in 
the  cranium  and  spine,  the  top  pieces,  making,  ribs,  car- 
tilaget  and  crest,  Jive  for  each  arch,  the  odd  (uneven  num- 
bered) one  being  turned  downward  in  the  hiemal  fabric,  but 
upward  in  the  spinal  as  well  as  in  the  axial  or  block-stoDe 
cycle.  The  ensiform  lateral  appendages  of  fish  ribs,  as  in 
the  birds,  are  the  retrorse  tubercular  processes  of  the  rib- 
blade. 

Now  to  account  for  three  collateral  quinal  cycles  repeated 
along  the  axis,  or  forming  the  same. 

In  the  bilateral  or  ringent,  labiate,  personate,  spurred,  type 
of  flowers,  each  cycle  being  known  to  deflect  f^om  the  axis, 
and  in  the  sense  of  the  odd,  the  cycles,  (calyx,  corolla,  an- 
thers, pods,  seed),  holding  an  alternate  position  to  each  other, . 
it  is  likely  this  osseous  f^ric  (exclusive  of  extremities)  like- 
wise represents  a  column  or  tree  of  vortices,  each  of  three 
ringent  concentric  quincd  cycles,  an  axial,  a  visceral,  and  a 
neural  one,  alternately  deflected. 

Floral  Cyclobib  Five -fold. 

The  five  floral  cycles  above  mentioned  have  these  func- 
tions in  common  with  animal  structures :  the  calycine,  or  in 
carnified  epigynons  fruits,  the  flesh-lobes   are  digitcU,  and 
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their  gemmal  structure  is  that  of  the  Moss  ty])e ;  the  power- 
ftilly  erectile  injected  corolla  is  branchial,  and  its  aqueous 
itructure  is  that  of  Algse,  the  »  flowera  of  the  sea"  ;  tho  an- 
thers are  pulveroiie,  cytoaporous,  emitting  or  exhaling  the 
specific,  or  fecundating,  principle,  "  i-educcd  to  dust"  in  the 
shape  of  the  desultory  aad  medullary  ceU,  the  type  of  the 
Fungus-propagation,  heingthe  commencement,  as  fermenta- 
tive cell,  of  Organic  life.  The  fourth  is  the  utricular,  vesical 
organ,  or  capsnTe,  dry  and  ocellated  as  Lichens;  and  the  fifth, 
or  seerf-cycle,  in  the  convolute  seed  and  circinate  stigma,  re- 
calls tho  lobed  and  circinatcly  convolute  Fom  as  well  as 
fetuses. 

Tho  quinal  number  and  successive  alternation  and  conse- 
quent coincidence  of  each  two  post-i)rosimal  cycles  are  beau- 
tifiilly  illustrated  in  a  delicate  cross  section  of  the  apple,  the 
"Rose  become  Flesh,"  as  it  were.  No  longer  in  a  floribund 
state,  with  the  floral  oigans  still  I'lstble  at  the  apical  cor- 
onet, the  apple  presents  a  central  morning-star  of  five  capsu- 
lar utricles,  en  closing  yoci/crows  orffans,  or  seed  within,  and 
radiating  the  flesh-nbs,  the  occult  bases  of  the  coincident 
petals  ;  and  imbedded  between  its  rays,  a  turban'd  bunch  of 
tuberously  creseented  antheral  bases,  capped  by  the  broad- 
sides issuing  into  the  calycine  lobes  of  the  coronet. 

A  similar  quinal  arrangement,  alternation,  and  functions,  as 
qualified  above,  we  find  in  the  epi diaphragmatic  fabric  or 
bust  of  vertebrates,  condensed  in  the  fish-head.  The  fetal 
proboscidal,  buccal,  and  mammal  lohea  are  known  to  grad- 
ually converge  and  close  up  into  the  nostrils  and  mouth,  the 
apical  coronet  of  this  quinal  fabric.  It  incomplete,  the  mon- 
strosity  of  the  hare-lip  remains,  a  fissure  between  the  probo- 
scidal and  buccal  looes  on  either  side,  never  in  tho  cen- 
tre, as  continuations  of  the  nostrils,  or  eye-sockets. 

In  each  of  the  primordial  facial  chasms  we  find  imbedded 
as  many  "brdnchiat"  or  niucose  membranes,  the  conjunctivie 
in  the  sockets,  the  Eustachian  ones  in  the  branchial  fissures, 
and  the  buccal  one  in  the  iniennammal  or  median  fissure, 
developed  in  the  specific -nerved  tongite  and  fauces  [Proo. 
Am.  Ass'n,  1854,  p.  ^48],  and  with  the  lip-seams,  tike  notched 
rose-leaves,  coating  the  intralohal  fissures. 

In  tho  same  chasms,  by  binaltemation  coincident,  might  be 
recognized  as  many  profound  utricular  elements :  the  eye- 
ducts;  the  acoustic  or  intcral  car-ducts,  with  helices  and 
semicircular  canals ;  and  in  the  median  line,  like  the  incum- 
bent tongue,  the  heart,  each  containing  liquid  and  focal  mat- 
ter; the  eye-ducts,  tears,  and  the  optic  system,  on  which  ex- 
pands the  optic  nerve;  the  auditory  utricles,  on  which  them- 
selves unfurls  the  seouatio  nerve,  the  Liquor  CotunnU 
and  otolithes ;  the  heart  contains  the  serum  and  blood-cor- 
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pusciea,  the  vitalizing  seed  of  the  whole  body,  the  highest 
aad  most  central  of  cycles.  The  stigmatic  issues  of  the  heait 
are  the  vascular  systems. 

In  coincidence  with  the  camcous  lobes  we  find  these  eyto- 
aporoua  or  bilobous  glandular  organs :  with  the  thoracal  lobes, 
the  mammal  glands ;  with  the  buccal,  the  parotldco-sub-lin- 
guat  salivary  glands,  as  two  lobes ;  with  the  proboscidal  one, 
the  bilobously  sinuoso-cavernous,  glandular  Schneiderian  sac, 
a  true  acinose  gland,  and  on  which  the  specific  olfactory  nerve 
expands.  By  rejietition  of  the  cytosporio  (antherol)  cycles 
so  frequent  with  flowers,  a  second  glandular  cycle,  alternate 
to  the  former,  becomes  incident  to  Uie  branchial  membranes; 
the  lachrymal  glands  to  the  conjunctivte,  the  tonsils  to  the 
Eustachian  membranes,  the  lungs  to  the  intcrmammal  or  buc- 
cal mucosa.  All  five  branchial  faminte  or  mucosa  (as  insects 
wings,  araneal  branchial  sacs,  and  pbcine  conjunctivte)  are 
origmally  isolated,  but  (as  in  tubuliferous  flowers)  in  the 
higher  vertebrates  become  confluent  at  a  aommon/auces  (a 
botanico-zological  term  of  comparaUve  morphology.) 

The  separation  of  the  face  and  head  from  the  thoracal 
structure  is  due  to  the  osseous  development  independent  of 
the  visceral  cyclosis  above  detailed. 

If  we  designate  the  cranial  vertebne  by  the  ordinals  in  as- 
cension, as  the  visceral  cycles  they  supply,  the  motor  condy- 
lar, with  the  medulla  oblongata,  is  No.  I. ;  the  auditory, 
with  the  Pons  Varolii  and  cerebellum,  is  IV.,  supplying  the 
auditory  helix  of  the  vtrictdar  system;  the  hypophyais^ear- 
ing  sphenoidal  belt  is  II.,  supplying  the  branchial  or  mucons 
system  in  the  tongue ;  the  chiasmal,  optio  belt  is  V.,  supply- 
ing the  focal  system  with  its  specific  nerve ;  the  olfactory, 
ethmoidal  is  111^  supplying  the  glandidar  system  in  the 
sinuose  olfactory  sac. 

In  the  ascending  order  of  the  visceral  cycles,  also,  histori- 
cally originate  their  respective  cerebral  segments,  so  that  in 
fetal  development  the  cerebellum,  or  fourth,  is  actually  in- 
terpolated between  the  medulline  first  and  the  hypophyseal 
second ;  and  the  optio  thalami,  as  the  fifth,  between  the  hy- 
pophyseal and  olfactory. 

It  IV.,  II.,  v..  III. — How  is  this  linear  succession  of  ver- 
tebra to  be  expl^ned? 

My  proposition  is,  that  it  offers  exactly  the  same  succession 
as  the  peripheric  one  of  guinal  cycles,  the  late  comers  being 
actually  contiguous  to  their  supposed  proSvals. 

A  similar  arrangement  we  find  in  the  (as  it  were)  over- 
welling,  osseous  cycles  on  either  side  bordering  the  rays  of 
star-fishes.  The  three  largest  in  size,  sucessively  decreasing, 
fall  into  nearly  the  same  plane:  the  tesseral  fourth  and 
poniard-like    fifth  are  lodged  anteriorly  on  the  inlersCices, 
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and  if,  by  secedence  of  contiguous  osBicles,  admitted  into  the 

crevices,  would  exactly  follow  the  same  order  as  the  cerebral 
,  and  cranial  segments. 

I      Below  the  diaphn^tn,  we  find  a  teroal  cycloeia,  in  organs 
I  DorrespoDding  to  the  upper,  and  in  functions  partly  identical 
I  with  that  of  the  flower,  viz^  in  the  function  of  gentration. 
The  npper  system  is  inffestive,  and  tlie  extremities,  derived 

originally  from  the  cranial  fabric,  and  lodged  in  its  lobes,  the 

palatal,  mandibular,  hyoid,  and  brachial  extremitiea,  ai-e  all 
j  aHike  prehensile  ;  while  those  lodged  in  the  lower,  or  eductive 
I  Tisceral  cyclosis,  the  legs,  are  aeconlingly  repulsive  in  their 
[  actions. 

The  cameoug  triad  of  the  eductive  system  are  the  conjn- 
I  gate  hips  and  nates,  with  the  scrotal  or  pudendal  lobes  for  a 
I  eoronet,  and  the  odd  (single)  ascending  diaphragm  and  de- 
li nending  abdomen  witli  the  prepuce  for  a  coronet.  Each  of 
I  these  cameoua  lobes  caps  a  primary  and  a  tertiary  gland,  co- 
[  incident  by  binaltcmation ;  the  diaphragm  with  tiie  biloboiis 
I  liver  and  pancreas ;  the  hips  or  nates  with  the  bilobous  kid- 
E  aeys  and  suprarenalG.  This  supposes  an  intervening  secon- 
I  iay  glandular  triad  to  exist,  and  which,  hence,  must  be  co- 
\  incident  in  position  with  the  branchial  or  erectile  laminie  i 
f  the  oonjneate  ovaria  (testes,  by  embryologicol  identity)  with 
l.the  erecti^alffivespertilionis  (also  extant  in  male  rodents;  the 
T  conjugate  cor]},  cav.  penis  in  Man) ;  and  tbe  odd  spleen  cotn- 
I  i^ent  with  the  odd,  doubled  labinm  pnd.internum+Tagina 

(■■  Corp.  eav.  ureth.),  a  con-volute  branchial  element,  in  Hke- 
I  ness  to  the  orchidaceous  labellum  and  inserted  between  the 
[  nates  lobes  by  alternation.     To  this  series  must  be  coincident 

the  utricular,  stigmatico-appcndaged  cycle  likewise ;  the  con- 
I  jugate  womh-segmenls,  and  the  tuboa  as  their  absorptive  ap- 
1  pendages,  with  the  alse  vespertilionis  and  ovaria ;    and  the 

urinary  utricle,  and  fetal  allantots  (placenta?)  as  capillary 
I  Baction.eponge  in  the  odd  or  anterior  position,  with  the  vu^na 
[  and  spleen. 

The  embryo,  indeed,  corresponds  to  a  seed;  the  womb, 
.0  a  bipartite  capsule ;  the  ovaria  (or,  in  the  male,  testes,)  to 
[  the  cytosporoua  anther;  the  erectile  laminie, to  the  erectile 
[  petals ;  and  the  cameous  lobes,  to  the  confinijig  flower  bud. 
[  The  trinal  type  dominates  in  the  monocotyledunous  or  lily 
I  tribes;  the  quinal  terminates  the  dicotyledonous  series  of  j 
f  floral  forms  in  Pomaeeie. 

Somatic  Strata,  Visceral  Cycles,  and   CEvrTOOAsi^. 

The  cytofporoiis  or  cell  .shed  ding,  pulverulent  cycles'  func- 
tion— the  fer\-id  and  vital,  fermentative  and  effer\-e8cent  ac- 
tion— ,we  find  largely  ami  emphatically  represented  in  tho 
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Jiffiise,  cytogenetic,  and,  par  ea^cel/ence,  eremacaustic  fungine 
ihallus,  moulily,  pervasive,  katalytic,  chafing  and  conBuraing, 
undor  tlie  form  of  feiinentation,  the  noctilncent  decay  of 
wood  and  of  putrid  decomposition.  Like  the  central  cialorio 
of  Earth,  it  inhabits  the  Inilk  of  substanues.  Id  animate  or- 
ganisms, we  find  its  function  repeated  in  the  (fennentative- 
ly)  specific  action  of  celhilar  contents,  of  the  glands,  olfac- 
t&rio-intestinal  crypts,  the  brains  and  ganglia,  the  fat  and 
maiTow.  The  nerves  supplying  organs  once  severed,  says 
Reclam,  the  specific  action  of  glands  becomes  tempestuous- 
ly paramount,  producing  heat  and  excitement ;  a  proof  of 
the  inherency  of  bio-chemical  action  in  the  glands,  while  to 
the  nerves,  brains,  and  the  ganglionic  masseii,  belong  the 
specifically  bio-dynmnic  energies.  The  antheral  process  of 
fructification  in  Aroids  is  known  to  produce  considerable  heat. 
The  sudatory  mucorinc  spores,  like  a  moist  dew,  fore-fushion 
perspiration ;  their  fermentative  exhalation  of  carbonic  acid 
ga6,  respiration.  The  mealy  favoid  crusts — as  of  Favoidea 
and  fermented  cheeses — resemble  fat-cell  deposits  j  the  psalt- 
ered  and  honeycombed  pilex  of  Agaricinre  resemble  the 
radiate-psaltered  olfactory  crypts  {of  cartilaginous  Fishes) 
and  the  psaltered  and  honeycomb-crypted  intestinal  sur- 
faces. The  Tuboreaj  tuber,  or  semination,  rcsemblDs  (lymphat- 
ic) glands  and  marble-veined  cerebral  lobes,  and  the  immers- 
ed imclcniar  one  of  Spb-Ti-ieie  rcscniLk's  the  ganglia  and 
the    Peyerian  plaques  of  the  intestine. 

The  aSrifero-membranous,  ocellate  and  reticalated,  dryly 
fibrous,  pod-leaf  character  of  Lichens  we  find  repeated  in  the 
aeriferous,  ovuled  capsules,  the  utricular  cycle  of  flowers.  The 
skinny,  reticulate,  digitate  and  finger-nailed  Feltigeren  fig- 
ure the  cutis ;  the  desultory  Eamalinte,  the  fascial  type ;  the 
diptate-gloved  Cladonieie,  the  digitate  membranes  or  rami- 
fied hose  of  glands  and  vessels.  The  abode  of  Lichens  ts 
dry  and  airy.  Their  gristly,  cupulate  semination  is  as  the 
cartilaginous  cupules  and  enamels  of  the  body,  and  is  also  in 
likeness  of  the  fungus-pilei  and  napelli,  all  sporangial  forma- 
tion being  fungoid. 

The  acatent,  buoyant,  injected  Alga  type,  we  have  recog- 
nized in  the  petaline  cycle  of  flowers  and  the  erectile  and 
mucous  branchial  laminae  of  the  ingestive  and  eductive  vis- 
ceral cycloses.  The  scatent  fibre,  or  tissue,  is  the  conducting 
fibre  and  vessel,  while  its  globulous  coavolutes  rather  re- 
present  its  semination  (of  fungoid  substance).  The  lym- 
phatio  intestine  may  be  claimed  as  the  especial  and  indi- 
vidualized representative  of  Algx,  which  have  the  branchial 
or  mesenterial  forms  likewise,  and  the  sporangia  whereof 
(pulverous,  fungoid  tissue)  are  the  lymphatic  glands,  similar 
to  the  accumulated  crypts  of  Fucoids. 
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The  tesseral,  incrustaCe-cancellate  typo  of  Characese,  DL^j 
tomeiE,  Chlorococceffi,  Sphagneie,  Bryoideffi,  Jlepalicic,  Lyco*-; 
potliat^eiB,  nad  EqniBctacGEB,  wbich  are  calcareous,  silicifiecl^ 
jointed  or  candelabroiis,  aod  annciido-crustaceonsiy  segmeiH 
ted,  19  repeated  in  the  osseous,  digital  and  loricate,  tissues  o£ 
Polyps,  Anthozoa,  Segmentata,  Conchtfera,  and  VertebratB^l 
class-divisions  sufficient  for  the  present  purpose.  It 
incrustntive  or  Moss  type,  the  one  which  in  its  priinevd 
Btone-coa]  and  modem  peat-ledges  affords  the  scmblauce  of 
living  and  crescive  bone  and  crust  of  the  globe. 

The  spiral  element,  introduced  by  endoplafitic  incnistatioi , 
in  the  seminal  organs  of  Hepatics,  is  further  developed  in  thv) 
Fern  tribe,  which,  supported  by  the  strength  of  the  inenistedi| 
fibre  following  the  spiral  vessels,  ujircars  itself  out  of  th* 
captivity  of  the  specific  element  to  which  the  four  priofJ 
classes  are  addicted,  and  luxuriates  only  in  a  free  concoursft' 
of  these  four  ;  damp,  earth,  light,  and  air — emphatically  ths' 
State  of  the  carboniferous  climes  of  by-gone  ages. 

The  specific  differences  of  these  developments  are  evident* 
ly  baaed  on  these  four  specifically  different  elements  of  the 
cell  and  epochs  of  cellular  life :  the  meduUary  nucleus — ni« 
trogenous,  cytogenetic  by  partition  (Schacht),  self-revolv- 
ina;  within  the  cell-membrane  (H.  Mohl),  the  central  and  vi* 
talmotive  fervor  of  the  cell.  It  neat  produces  a  delicate  con- 
fining membrane,  (different  from  the  later  ligneous  endo- 
plasms),  of  pure  cellulose,  and,  with  it,  the  vacuole 
temal  cell-atmosphere.  This  period  is  the  aerifevo-membra- 
naceouB.  The  vacuoles,  expanding,  confine  the  creeping 
cleus  into  costatc  beams  centering  in  the  nucleolus,  and 
them  stream  the  now  apparent  streamlets  or  internal  ceS- 
rivers,  indicative  of  the  neptunic  phase  of  the  cell.  Then 
gradually  is  deposited  the  cavernous,  dotted,  reticulate  and 
spiral  incrustation,  rendering  the  cell  ]ierfect  and  indepen<lent 
of  an  uplifting,  circumambient,  elementary  homogeneity  or 

Of  all  the  tissues  of  animals,  the  mnscnlar  one  alone  remain- 
ed as  yet  unaccounted  for.  In  it,  we  find  the  fibre  fascicled,  aa 
in  Ferns,  and  spiralli/  vitiate  ;  and  as  the  muscle  contraotg 
when  its  nerve  is  electrified,  may  it  not  be  that  this  is  due 
to  some  vital  electro-magnetic  action  ?  For  if  it  be  the  spiral 
that  becomes  electrified,  then  there  is  a  magnetic  axis  in  the 
fascicled  fibril  wires ;  and  if  a  magnet  be  supposed  elastic, 
as  in  the  case  of  fibrils,  by  polar  attraction,  it  must  contract 
in  the  axial  sense  ! 


El^CTBO-MAGiraTISM   THE  TtPE   OF  CycLOSIS, 

Organotaxis,  pen-ading  all  the  living  kingdoms,  is  manifest 
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as  an  efformative  spiral  progress  around  an  axis.  In  tins 
wehave  theBtrODgestBimilitude  to  the  electro-magiietic  phe- 
Domena.  If  it  be  that  electricity  muet  be  considered  the 
motor  of  chemical  action,  then  n  vitally  aud  Bpecifieally  pre- 
determined electric  potency  must  be  claimed  as  the  motor  of 
organic  combinations  and  hence  of  organs.  And  as  its  ac- 
tivity becomes  manifest  in  a  centered  coil,  then  the  plansible 
explanation  is,  that  there  is  a  pre-existent  bio-magnetic  (on- 
stitution.  rSee  "  Weisnnj^cn  mos.  Schpf.,"  Wien.  pr.  M. 
Auer.,  1855,  V.  68,  p.  73,  W.  116,  p.  165.  "  Naturraagncte.'n 
In  the  ossicles  of  Asterias,  we  see  a  spiral  development  ot 
ossicles  or  bones,  in  the  fashion  of  vegetable  cycles.  In  the 
craninm,  the  pecnliar  interpolation  of  cerebral  segments  sug- 
gests a  circinate  development,  the  element  following  the  pen- 
pheric  order,  as  if  a  cycle  of  five  was  ruptured  KaA  extended, 
Detween  the  first  and  third  element,  much  in  semblance  of  a 
crosier-head,  likewise  derised  of  radial  elements,  or  leaves- 
According  to  my  explanation  of  Phyllotaxia,  so  favorably  re- 
ceived by  such  authorities  on  the  subject  as  Profs.  B.  Peirce 
and  L.  Agassiz,  this  phenomenon,  like  that  of  warp,  produ- 
ced by  the  axial  prolongation  yielding  to  interpolations,  while 
fixed  at  baso,  is  also  explicable,  uuder  my  proposed  idea  of 
organogenesis,  by  committed  prolificacy  {Pre,  Am.  As'n. 
1857,  P.  II.,  p.  84),  or,  perhaps,  "  change  (circuit)  of  gen- 
erations" of  modem  authors.  The  fouith  clement,  then, 
would  spring  from  the  first,  the  fifth  one  from  the  second,  and 
toward  its  oldest  neighbor,  the  which  is  to  be  effected  sim- 
ply by  the  distance,  or  repulsion,  between  the  extant  ele- 
ments, admitting  the  new  elements  into  the  axial  interspa' 
ces,  deficient  in  the  coercively  centralized  budsl  A  repul- 
sion in  the  axial  or  magnetic  sense,  or,  the  want  of  periphe- 
ral or  electric  circulus  (rupture  of  electric  sphere  f  Wsgn. 
W.  68,  p.  81)  would  snfi'er  the  elements  to  assume  an  axi- 
linear  interpolation  and  hence  without  radial  divergence. 

Relations  of  OBOAys  to  Aniual  Obdebs. 

It  is  only  in  Vertebrata,  that  the  conjunctiva  enters  into 
the  composition  of  the  eye,  and  the  eye  becomes  movable 
in  the  socket.  It  might  be  said,  they  are  characterized  by  a 
perfect  eye.  The  eye  is  the  representative  of  the  seed  or  fo- 
cal cycle,  forming  the  centre  and  climax  of  floral  as  well  as 
visceral  cyclosis.  If  we  proceed  backward,  we  next  find  a  vast 
class  with  a  perfect  development  of  the  vascular  system,  not 
met  with  in  lower  classes.  These  are  Cephalopods  and  Conchi- 
fera,  rather  ambiguously  and  improperly  called  "Mollusca,"  It 
is  the  ?ieart  which  is  developed ;  also,  the  vascular  or  utricular 
system,  throughout,  compnsing  the  womb,  bladder  and  ce- 
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phalic  capmik's  or  iitricloB,  like  which  we  find  a  huge  devel*. 
optnent,  as  of  a  helix,  in  the  helicine  valves,  and  in  sheila  ia 
general.  In  the  Eegmcnted  animnlR,  naturalistB  have  alway*. 
been  struck  with  the  eracA«czZ  develop  men  ta  pervading,  in  In- 
Bects,  the  whole  bodies,  and  provided  with  pneumatic  valves 
or  so  many  pumping  soBtrils  (compnre  frogs' soBtrils)  all  alonff 
the  sides  of  their  bodies,  cliiefly  consisting  of  a  (respimtoryj' 
gland,  and,  in  the  nndevetoped  state,  constitnting  but  a  bng^ 
segmented,  glandular  mass,  whence  the  spider-net  and  cocoi 
are  spun  out.  The  insect-bead  seems  to  be  destitute  both 
a  true  vitreous  mass  and  cephalic  utricles.  The  proboscidal 
or  frontal  lobe  is  segmented  into  a  head,  and,  together  with 
the  thorax,  is  representative  of  the  quinal  bud  or  cameotUT 
fabric  of  the  bust,  harboring  in  its  chasms,  devoid  of  vitre- 
ous mass  and  utricles,  nothmg  but  the  branchial  system  of 
wings  BO  often  remai-kably  imitative  (e.  ^.,  in  butterflies  and 
our  ocellated  Attali)  of  the  configuration  and  features  of 
the  human  conjunctiva,  cornea,  pupn,  etc^  (compare,  in  Paul 
Delaroche'a  Napoleons,  the  orbital  coves).  The  branchial  or 
petaline  type  has  already  been  noticed  in  the  vast  class  com« 
prising  anthobrancbiate,  liiminoso-tasseled  Medusie  togethr' 
erwith  Polythalamia,  thcneo  called  Anthozoa;  while  the  eea* 
anemone  and  reef-building  Polyp  tribe  (if  polypus  be  derived 
from  polyt,  many,  and  pous,  foot,  then  Polypods  would  be 
correct)  together  with  Asterida  and  Orinoidea  are  expressive 
of  en docru station,  the  osseous  fabric  or  the  candelabrov 
digital  type. 

Elementary  ok  Specific  Qualities. 

It  is  an  ultimate  object  of  explanatorj-  research,  or  induc- 
tive science,  conceiving  of  laws,  or  txplatiatoty  expreaaiont. 
for  the  phenomenal  statements,  called  facts,  by  gradually 
divesting  the  phenomena,  ns  much  as  ingenuity  can  devise,  oT 
their  common  features  or  conditions,  idtimately  to  arrive 
at  certain  fundamentals,  which,  admitting  of  no  generali- 
zation, are  hence  inesplicable,  constituting  the  fundamen- 
tal specific  conditions ;  out  of  which,  by  universal  caus^ 
tion,  might  arise  all  the  ultimate  difi*erence8,  relations,  and 
phenomena  as  their  consequences  (Lectures  on  Pot,  PhysicB^, 
by  B.  Peirce,  Prof.  Math).  The  study  and  knowledge,  hoWt 
-a-day's  so  much  neglected,  of  the  subjective  operations  of' 
the  mind,  itself,  would  alone  be  likely  to  discover  an  all-suffi«. 
cient  procedure  and  unerring  system  of  explanatory  research^ 
teaching  how  to  proceed  systemaXicaUy  (Vol.  I,  No.  2,  p.  128, 
Seheig.  p.  64)  and  where  to  terminate. 

To  the  obsen-able  four  fiindamental  cell-fiinctionB,  organs, 
tissues,  classes,  etc.,  and  a  fifth  one  comprising  or  subsuminjp 


HILaABD— OBGAHOTAXIS.  4S9 

all,  the  traiJitional  Eleineiitarj'  Doctrine  (Wcisungen  ete^ 
above  p.  VIII^  169,  W.  116)  iSFords  a  clue,  inaccessible  ex- 
cept through  the  mind,  because  beyond  obsen-ation. 

We  have  seen,  that  the  altemation  of  cerebral  segments : 
It  rV.,  IIt  Vt  III.,  is  a  cyclotactic  consequence  of  this  di- 
rect ascension  of  the  sensuons  Cycles  :  lobate,  branchial,  cy- 
togenetic, ntricular,  lenticular  and  of  which,  if  numbered  af- 
ter the  ordinals  of  the  succession  of  their  corresponding 
cryptogamons  classes,  the  order  would  be  (calyx,  corolla,  an- 
ther, pod,  seed)  IV.,  III.,  I.,  11^  V.  The  Elementary  Doc- 
trine [ibidJ]  appears  to  me  to  furnish  a  clue  to  this  sm(N 
cesai<ML,  "  attraction  of  elements"  proceeding  from  the  gravi- 
tant  to  the  fluxile,  thence  toward  the  lucent,  thence  toward 
the  motitant.  And  the  same  idea  at  once  explains  the  radial 
altemation  of  cycles ;  alternation  being  approieimation,  in 
qntnciins,  and  their  oppositions,  repnisions,  iniyumbent  and 
incubated. 

Number  of  Vertebrjs. 

Respecting  the  number  of  superimposed  triads  of  cycles 
composing  the  axial  osseous  fabric,  we  Lave  seen  not  only  the 
numoer,  but  the  interpolations  likewise,  of  cranial  segments 
to  bo  in  the  phyllotaclic  form  ,'  hence,  probably,  their  respec- 
tive primordial  cells  were  produced  as  a  circiaate  cycle,  in 
the  vertical  plane,  in  the  embryonic  cucullate  hood.  The 
number  of  somatic  vertebra;,  including  the  ultimate  coceygal 
cartilage  (in  Man),  is  34,  a  high  phyllotactic,  orgaaotactio 
number.  The  coceygal  cartilage  presents  but  the  primordial 
vortex  of  the  vertebra  from  which  the  other  elements  would, 
organ otactic ally,  bo  derived  ;  the  coceygal  cartilage  remain- 
ing on  this  primordial  costal  stage,  and  oeing  either  the  tirst 
or  the  last  link  of  the  segmentativo  fabric.  This  moniliform 
connecting  link  between  the  collateral  cyclar  structures, 
and  in  Meduss,  the  segmentativo  rotuliferous  bade  of  their 

[polypiform  larvte,  are  most  probably  the  prototy^ies  of  co- 
umnar  segmentation  into  radiate  organs,  in  the  vitreo-gela- 
tinous  condition  of  the  embryonal  mass. 

Sensuous  a^kd  Moral  Organism. 


As  our  moral  sentiments  cannot,  in  the  common  physio- 
vigil  state,  be  made  manifest  from  individual  to  individual, 
we  are  obliged  to  use  physical  figures,  in  which  we  expect  all 
to  recognize  the  corresponding  moral  functions.  In  all  Ian- 
guages,  perhaps,  the  sensous  faculties  are  held  as  parallel  to 
cert^n  moral  ones,  which  are,  synonymously,  or  symbolically, 
expressed  thereby,  such  as  feeling,  in  both  a  physical  and 
moral  sense  consistently  carried  out  in  such  figures  as  moved, 
touched,  etc.,  referring  to  sensations  compared  with  correspon- 
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ding  sentiments.  We  use  tuate,  also,  in  such  parallel  significa- 
tions. Taste  compriaes  certain  tactile  sensations,  such  aa 
acerbity,  pungency,  etc^  and  the  host  of  aromatic  or  olfacto- 
ry eensationB  (Proc.  Am.  Asa'n,  1854,  p.  248),  besides  the  spe- 
cific or  exclusively  gustative  ones  of  sour,  salt,  sweet,  bitter, 
etc.  In  this  tricompound  occurrence  it  symbolizes,  by  com- 
mon appreciation  of  humanity,  the  sphere  of  agreement  or 
assimilation,  the  rale  of  appreciation,  as  it  were.  The  nos- 
tril, as  representative  of  the  respiratory  and  olfactory  func- 
tion, in  natural  language  implies  the  actire  pathos  or  fervor, 
Trieb  (Germ.)  or  passion  (French),  the  faculty  of  cKtive 
devire,  to  which,  indeed,  the  whole  ginndular  system,  the 
lungs,  salivary,  lachrymal,  digestive,  eductive,  and  aexual 
glands  are  subservient.  Audition,  the  German  Venwhmen^ 
whence  Vernunfl  (reason),  entendre,  Fr^  is  receptively  sus- 
ceptible like  understanding,  or  Jntellection,  and  Vision  (c«r- 
nere)  is  emblematic  of  diseiimi nation,  or  concentration  under 
a  focal  point  of  rieuj — .Turf^fweni,  asitwero.  These  three  latter 
vital  ener^cs,  Desire,  Intellection,  and  Discrimination,  are 
somewhat  insinuative  of  the  traditional  triad  (above,  W.  6 — 
9)  of  the  anthropomorphous  Mind  (voluntas,  memoria,  tudi- 
cium),  the  latter  proceeding  from  the  two  former;  that  is  to 
say,  from  the  purport  of  the  question,  and  on  the  evidence 
realized,  the  judgment  is  passed ;  which  fundamental  form, 
or  type  of  coffitation^  is  symbolized  and  manifested  in  the 
form  of  the  <ri^eftratc  e^Kofion,  magnitude  being  the  under- 
stood ^wtyose,  the  concrete  values  the  et?t</ence,  and  equa- 
tion (equity)  judgment,  as  it  were. 

It  is  not  improbable  that  the  mental  functions,  thus,  by 
universal  intuition  typified  in  sensuous  perceptions,  may  yet 
be  found  to  have  their  [ihyBical  prototj^es  in  the  correspond- 
ing floral  phenomena ;  as  the  whole  assimilative,  eductive,  re- 
generative and  generative  activity  as  well  as  the  cerebral 
nuclei,  stand  in  anatomical  and  organotactic  relations  to 
floral  cyclosis,  so  that,  indeed, 

"  DOf  lEV  die  Maacfien  Btr^>fn 

III  JMeiucA  der  Blame  gltidi." 
Perhaps  it  is  thus,  that  physiological  botany  may  bid  fair  to 
become  the  clue  (to  a  certain  extent  and  if  harmoniously 
applied)  to  both  sensuous  and  moral  psychology,  consdous 
life  being  of  an  organic,  peneratively  intenttae  and  not  mere- 
ly of  a  passively  susceptible  or  inert  nature.  In  Fungi,  fer- 
mentative and  catalytic,  as  in  the  anther,  generative  fervor 
ia  manifest ;  in  Lichens  and  the  capsular  placenta  as  well  as 
in  the  skin  and  the  viomh,  female  irritability;  in  buoyant 
AlgEB,  flushed  petals,  tongues,  erectile  lobes,  masculine  em- 
pha»ia,  enunciation,  language;  in  Mosses,  calyces,  and  the 
cameoua  lobes,  as  in  vertebral  cylosls,  and  in  the  plumule, 
ffeiteration;  in  the  Fern  and  seed,  evolution,  development. 
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TWO  NEW  DICECIOUS  GRASSES  OP  THE  UNITED 

STATES. 

By  Geobgb  Engelmann,  M.D. 

The  grasses,  though  usually  hermaphrodite,  show  a  ten- 
dency to  a  separation  of  the  sexes,  and  polygamous  flowers 
are  not  rare  amons  them.  About  25  to  28  genera,  one-twelfth 
of  the  whole  number  known,  comprising  only  75  to  80  spe- 
cies, about  one  seventy-fifth  of  all  species,*  are  described  as 
having  monoecious  and  mostly  heteromorphous  flowers. 

Only  two  genera  of  dioecious  grasses  are  known  to  the 
books ;  of  these,  Spinifex^  Lin.,  with  6  species  from  the  East 
Indies  and  Australia,  bearing  on  some  plants  staminate  and 
on  others  complete  flowers,  is  only  incompletely  dioecious ; 
the  other  genus  is  Gyneriumn,  H.  B.  K.,  with  five  South 
American  species.  Some  other  dioecious  species  of  genera, 
generally  hermaphrodite,  are  noticed ;  such  as  CalamagroB^ 
ti%  dioicOy  Lour.,  and  Guadiui  dioica^  Steud. 

The  unisexual  grasses  mostly  belong  to  Oryzeoe^  Phcdar- 
idecBy  PaniceoB  and  Rottbcellieoe;  none  have  been  known  among 
the  tribes  of  StipecBj  AgrostidecB^  ChloridecBy  Avenacece^  Fes 
tucecBj  and  Sordeece, 

They  were  unknown  in  the  northern  temperate  zone,  with 
the  exception  of  Zizania  and  THpaacum  of  North  America 
and  the  cultivated  Zso,  all  with  heteromorphous  staminate 
and  pistillate  flowers  on  the  same  plant.  The  dioecious 
grasses  of  our  Flora  are  both  species  of  Brizopyrum ;  t  Era- 
grostis  reptana  is  also  frequently  or  mostly  dioecious,  and 
other  species  of  this  genus  seem  to  be  imperfectly  so. 

In  the  following  pages,  two  new  dioecious  North  Ameri- 
can grasses  are  described,  both  types  of  new  and  very  distinct 
genera,  and  both,  it  is  believed,  belonging  to  CMoridecB. 


*  In  the  latest  work  on  Grasses,  Steudel's  GlumacecB,  published  in  1855, 
about  6,000  species  of  Grasses  are  described,  very  unequally  distributed  in 
about  900  genera,  many  genera  containing  only  a  single  species,  while 
Panicum  alone  comprises  864,  Andropogon  j^l,  Eragrottis  2^1,  and  Futuca 
289  numbers. 

t  Brizopyrum  tpicatum,  Hook,  is  firom  the  eastern  seacoast,  and  B. 
strictum,  Torr.,  from  the  saline  soils  of  the  Missouri  region  and  of  Utah. 
The  flowers  of  both  'sexes  are  conform,  but  the  staminate  plants  are  rea^ 
dily  distinguished  from  the  pistillate  ones  by  their  more  slender  growth,  ^e 
spikes  overtopping  the  leaves ;  while  in  the  pistillate  plants  the  latter  are 
longer  than  the  spikes. 
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BUCIILOE,  Nov.  Gcii. 

F lores  di«Eci,  lieleromorphi. 

Planta  maacula :  Bpiculte  2-3-floiie,  in  Rpicis  unilateralibiis 
diatichae.  Glunite  duse  uninerviaj ;  inferior  inullo  minor.  Pa- 
les duiB,  sequilongffi,  ^lumas  excedentes ;  inferior  trinervis, 
mueronala ;  superior  binervis  mnlica.  SijuamnlEB  bins,  trun- 
oatte,  emarginatee.  Stanuna  tria ;  aniliene  Uncares.  Ovarii 
rudimenttim  niiHum. 

Pknta  fceminea :  Bpicu]»  uniflorie  in  spicas  1-3  breves  capi- 
tuliformea  obliquas  vaginis  foliorum  superiurum  involucratas 
OongeatEB ;  flusculo  Eiimmo  labesuenlu  sqiinmnm  involucri- 
formem  trifidani  aimulnnte.    Glunis  date  ;  spiciilie  iufims  glu- 

i  inferior  l-S-nervia,  apice  herbateo  lanceolato-aubuTata 
seu  3-8-fida,  latere  inferlorc  glumte  auperioris  dorso  adnata; 
I  glumie  reliqunrum  spiculanim  inferiores  (quoad  capitutum  ia- 
'  temie)  libers,  multo  minores,  membranaces,  ovato-lanceolatte, 
acutiB,  uninerves ;  ghirate  superiores  (extemte)  basi  cum 
rhachi  incraasata  connatie  involucrmn  sininl.tntes  demum  tig- 
noaum,  quassi  osseum,  ovats,  enerviiE,  pitllidte,  apive  herba- 
ceo  nervoso  trifids.  Palea  inferior  (quoad  capitutum  interna) 
brevior  trinervis,  herbaceo-tricuspidata ;  palea  superior  bre- 
Trior  binervis.  Sqnamulffi  ut  in  floribua  maaculis,  Stamino- 
ram  nidimenta  3  minuta.  Ovarium  lenliculare,  bre^-issime 
Btipitatum  glabmm ;  stigmata  stylis  2  erectis  termtnalibus 
multo  longiora,  pilis  simplicibus  plumosa,  ex  apice  floris  ex- 
serta.  Caryopsis  libera,  in  capitulo  osseo,  demumtoto  deci- 
duoinclusa,  Bublenticalaris,  extus  (versus  paleam  inferiorem), 
abi  embryo,  plana,  intua  convexa. 

Grumen  planitierum  Americie  Septen trio n alia  aridarum 
HiaaouriensiDm,  Teicnaium,  Mexicananunqne  gregarium,  pe- 
reune,  stolonifenim,  humile,  sparse  piloaum  vel  giabriuscnium ; 
ligulis  barbatis. — Buchlo?,  ]iro  nimis  lon^o  Kubaloc/UoS  no- 
meu  veraaculum  "Buffalograss,"  grsce  —*■'■' 
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SjTi.  plantBE  inaeculEB  :  Sesleria  dKtctyloides,  Nuttall,  Gen.  I. 
p.  &J.  Sesleria  (?)  dactyloidet,  Torrcy,  in  Emory's  Rep. 
184g,  p.  153,  PI.  X. ;  id.  in  Whipple's  Rep.  Pacif.  R.K.  ExpU 
IV.,  p.  157.  GaUxHthera  dacl>/loides,  Kunth  (?)  in  Hooker's 
account  of  Geyer'a  Rocky  Mountain  plants,  iu  Kew  Joam. 
Bot.,  VIII.,  p.  IS.  IViodia  tpec^  Beuthan^  in  PI.  Hartweg, 
nro.  1250,  p.  '2f<.  Lanotlega  hnmilis,  Rupprecht  (iued)  in 
Bonth.  PI.  Hartw.  Corrig,  p.  347.~Drummond  Tex.,  HI, 
nro.  378.  Liudheimer,  Pi.  Tci.  exsicc.  669.  Fendler  N. 
Hex-,  940.  Berlandier,  nro.  1612  and  1614.  Hartw.  250  (fide 
Grav). 
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Sya.  plants  fpminom :  Antephora  axilUJtora,  Steudel, 
Glum.  I.,  p.  ni— Drummond  Tex^  II.,  359.  Wright,  1849, 
785;  1851-52,2079  (fide  Torrey). 

ThU  remarkable  plant  is  found  in  our  western  prairies  from 
the  British  possessions  throughout  the  Missouri  Territory,  . 
Nebraska,  Kansas,  and  Now  Mexito,  down  to  Texas  and 
Northern  Mexico,  and  is,  under  the  name  of  "Buffhlo-ffraas," 
well  known  to  hunters  and  trappers  as  one  of  the  moat  nn- 
tricious  grasses,  on  which,  for  a  part  of  the  year,  Bubaist  and 
fatten  the  immense  herds  of  bnfiiilo  and  the  cattle  of  the 
hunter  and  tlie  emigrant.  Since  the  time  of  Nuttall,  who 
pHblished  an  account  of  it,  in  his  "Genera,"  as  early  as  1818, 
the  male  plant  has  been  collected  by  almost  every  botanist 
trareraing  those  regions.  The  female  plant  had  escaped  the 
observers  until  it  was  described  by  Steudel,  in  the  year  1855, 
from  Drummond's  Texan  specimens,  as  a  totally  different 
plant  and  belonging  even  to  a  different  tribe.  Though  Prof. 
Torrey  had  already,  in  Emory's  Report,  1848,  suggested  the 
probaDtlit}^  of  the  Bnffalo-grass  being  a  dicecious  plant, 
the  possibility  that  Nuttall's  Setleria  aactyloidea  and  Steu- 
del's  Antephora  axiUifiora  could  be  the  male  and  the  female 
of  the  same  species  was  not  even  saspected,  till  finding  both 
together  in  a  collection  sent  by  my  brother,  Henry  Engel- 
mann,  who,  as  geologist, accompanied  the  topographical  corps 
attached  to  the  army  of  Utah,  I  w.is  struck  with  their  simi- 
larity. Jly  surmise,  much  doubted  at  first,  became  a  ceitain- 
when  I  discovered  among  some  male  plants,  collected  by 
Fendler,  about  Fort  Keamy  on  the  Platte  River,  a  mo- 
ncecious  specimen,  showing  both  male  and  female  flowers  on 
different  stalks  from  the  same  rhizoma.  A  figure  of  this  im- 
portant specimen  is  given  on  PI.  XII.,  fig.  3. 

That  our  plant  is  distinct  from  Setleria  has  already  been 
stated  by  Torrey  (1.  c.  p.  154),  and  indeed  by  Nuttall  him- 
self (I.  c.  p.  65),  and  both  have  pointed  to  its  affinity  to 
Ath^pogon  or  CAondroaium.  The  description  now  given 
fully  confirms  both  positions.  It  also  leaves  no  doubt  that  it 
is  not  an  Antephora,  nor  at  all  paniccons.  A  new  generic 
name,  therefore,  had  to  be  given,  and  I  have  preferred  to  pro- 
pose an  abbreviated  translation  of  the  popular  and  widely 
Known  name  of  "Buffalo-grass,"  retaining  of  course  Nuttall  a 
original  specific  appellation.  The  synonyms  of  the  male 
plant,  supplied  through  the  kindness  ofProf.  Gray,  are  uncer- 
tain, Kunth  never  haiing  published  such  a  name  as  Calan- 
thera,  which,  moreover,  is  quite  unmeaning ;  nor  can  I  learn 
that  a  genus  Laaioatega  has  ever  been  described. 

The  Buffalo-grass  grows  in  dense  tufts,  seeding  ont  stolons. 
These,  in  most  herbarium  specimens,  are  only  a  few  inches 
long,  with  internodes  of  j — 2  inches  in  length ;  Lindheimer, 
23 
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however,  sends  spocimens  from  New  Braunfels,  Texas,  wil 
Btolons  1 — 2  feel  long,  the  intemoiiles  often  measuring  ovm" 
3  and  even  as  much  as  5  inches.  The  male  plant  seems  to 
throw  out  more  numerons  runnera  than  the  female,  and  may 
often  overapread  and  kill  it  out,  which  would  account  for 
the  much  greater  scarcity  of  the  latter. 

Leaves  2 — I  inches  long,  j — 1^  lines  wide,  sparsely  hairy 
or  ciliate  or  glabrous;  sheaths  striate,  glabrous,  strongly 
bearded  at  the  throat. 

The  flowering  stems  of  the  male  plant  are  4 — 6  or  rarely 
8  inches  high,  mostly  glabrous  or  very  sparsely  hairy,  gene- 
rally longer  than  the  leaves,  and  bear  2  or  3  alternate  ooliquo 
one-sided  spikes.     These  spikes  are  3 — 6  lines  long,  and  bear 
on  the  lower,  outer,  side  of  the  flattened,  dentate,  pnbesci    ' 
rbachis  6 — 15  minutely     puberulent  spikelels,  alternate 
two  rows  ;  the  uppermost  spikelet  is  usually  abortive,  and 
represented  by  a  bristle.  The  spikelets  are  2  or  rarely  S  Ui 
long,  with  2  or  sometimes  3  subterete  flowers;  they  are, 
usa:d,  among  cblorideous  grasses,  somewhat  obhquely  distc 
ed ;  the  glumes  are  broader  on  their  lower  aide,  but  turning  ui 
wiu^B,  towards  the  upper  end  of  the  spike,  they  cover  the 
upper  edge  of  the  Sowers,  leaving  the  lower  edge  free.    The 
smaller  lower  glume  is,  as  in  this  whole  tribe  of  grasses,  in- 
side of  the  spike,  and  the  larger  upper  one  outside  and  much 
more  conspicuous. 

Lower  glume  ovate-lanceolate,  with  a  scarious  margin, 
convex,  scarcely  carinate,  one-nerved,  obtuse  or  acutish  or 
mucronate,  one-third  or  one-fourth  the  len(!:th  of  the  flower ; 
on  the  uppermost  spikelet  of  each  spike,  It  is  much  larger, 
and  almost  equal  to  tJie  upper  glume. 

Upper  glume  twice  as  long  as  the  lower  one,  much  wider 
ovate,  obtusish,  with  a  strong  middle  nerve  which  sometimes 
runs  oat  into  a  point  or  a  short  awn  between  two  membrao-J 
aceous  teeth ;  in  a  specimen  from  Fort  Kearny,  I  find  on  the* 
lower  side  a  second  nerve  running  out  into  a  lateral  tooth  ;  «' 
third  nerve  on  the  upper  side  la  very  indistinct ;  other  spike- 
Icta  of  the  same  specimen  show  the  ordinary  structure. 

Lower  palea  convex,  obtusish,  3-nerved,  middle  nerve  in 
the  lower  flower  running  out  into  a  mucro,  in  the  upper  on* 
mostly  even  with  the  membranaceous  mar^n. 

Upper  palea  as  long  as,  or  a  little  exceeding,  the  lower 
whicn  partly  envelopes  it,  2-nerved,  2-carinate,  obtuse 
scarious  at  tip. 

Scales,  loaictdig,  2  at  the  margin  and  inside  of  the  lovri 
p&ica,  minute,  triangular-truncate,  undulate  or  emarginate. 

Stamens  3,  scarcely  exceeding  the  palen ;  anthers  linei 
bifid  at  both  ends,  1  Itne  long;  filaments  much  shorter.  P< 
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len  gritins  of  the  dry  autlier,  immci-seil  iu  water,  globnlar» 
Bmoothish,  0.017  line  iu  diameter. 

The  Etalk  of  the  female  plant  is  much  shorter  than  the 
leaves,  usually  1^ — 2  and  very  rarely  3 — i  inches  high ;  it  is 
leafy  to  the  top,  the  hroad,  ventricose,  many-ner veil  sheaths 
of  the  2  or  3  uppermost  leaves  serving  as  involucres  for  the 
flower-heads.  These  heads,  3 — 3^  lines  long,  are  usually  2 
in  number,  one  almost  sessile  betweeu  both  top  leaves  and 
on  the  side  of  the  lower  one,  the  other  on  a  flattened  pedicel 
on  the  side  of  the  upper  leaf;  sometimes  a  third  head  is  no- 
ticed still  higher,  and  on  the  side  of  the  lowest  one.  The 
pedicels  of  these  heads  are  nothing  but  the  common  pedun- 
cle or  rhachia  terminating  the  stem,  and  the  heads  themselves 
correspond  to  as  many  lateral  spikes  of  the  male  plant,  in  po- 
sition as  well  as  in  structure ;  tney  are  only  more  contracted, 
consist  of  fewer,  one-flowered,  spikelets,  and  turn  obliquely 
upwards,  while  the  male  spikes  turn  obliquely  downwanis. 
Where  the  number  of  spikelets  does  not  exceed  3,  the  bead 
ig  ventricose-cylindric,  or,  in  fruit,  subglobose ;  but  when  the 
number  is  larger,  it  is  compressed  and  laterally  elongated, 
showing  distinctly  enough  the  biserial  arrangement.  The 
pistillate  spikelets  are  like  the  staminate  ones  arran^d  so  that 
the  lower  glume  is  inside  and  the  upper  one  outside  in  the 
head. 

The  thick  rhachis  of  these  heads  is  firmly  united  with  the 
upper  fflumes,  which  in  fruit  become  ligneous ;  they  have  a 
pale  whitish  or  straw  color,  and  smooth  and  shining  snrfsce, 
with  a  few  scattered  h^rs ;  at  maturity  they  separate  entire 
from  the  common  peduncle,  at  the  insertion  of  which  a  tuft 
of  short  hair  is  noticed. 

The  lower  glume  is  a  small  triangular  or  ovate,  obtuse, 
acute  or  acummate,  1-nerved,  carinate  scale,  completely  hid- 
den in  the  interior  of  the  head.  The  lower  glume  of  the 
lowest  spikelet  only  is  larger  with  2  or  3  foliaceous  points, 
tamed  half  outside  and  with  its  lower  edge  united  to  the 
back  of  the  corresponding  upper  glume. 

Upper  glumes  much  larger,  the  lai^est  organ  of  the  spike- 
lets, convex  outside,  concave  inside,  broadly  ovate,  narrowed 
at  base,  and  separated  there  from  one  another  by  a  deep  and 
rounded  sinus ;  terminating  into  3  herbaceous,  nerved,  lan- 
ceolate-linear lobes,  a  larger  central  and  2  smaller  lateral 
ones. 

Lower  palea,  of  course,  opposite  the  upper  glnme  and 
therefore  turned  towards  the  centre  of  the  head,  much  small- 
er, also  3-pointcd,  with  two  further  lateral  membranaceons 
teeth,  enveloping  the  upper  palea. 

Upper  palea  still  smaller,  2-ner\"ed,  membraDBceously  2- 
pointed. 
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Scales  similar  to  tho^e  of  the  staminate  flowerR. 

Three  minute  nidimentary  etamens  at  the  base  of  the  shoi 
stipitate,  comprCBscd,  lenticular  ovary,  which  at  the  apex 
bears  2  rather  short  erect  styles  and  elongated  stigmata,  pro- 
truding from  the  apex  of  the  flower.  Hair  of  the  stigma 
simple,  rather  short  and  scarcely  dentate. 

Mature  head  ventricos*,  thick,  extremely  hard,  enclosing 
the  looae  grain.  Grain  about  1  line  long,  orbicular,  ovate,  flat 
on  the  outer  (turned  towards  the  lower  patca  and  inside  of 
the  head)  and  convex  on  the  inner  face,  iJ-poiuted  at  th«; 
apeic  by  the  persistent  bases  of  the  styles.  Embryo  on  thfl 
flat  outer  side  of  the  grain  and  almost  as  long  as  it.  ^ 

Each  spike  or  head  has,  with  very  rare  exceptions,  at  tlw  ' 
apper  end  an  incomplete  rudimentary  spiketet,  consisting  of 
a  single  '2 — 3-poiuted  upper  glume.  This,  with  the  similar 
looking  lower  glume  of  the  lowest  spikelet,  seems  at  first 
glance  to  form  an  involucnim  for  the  head;  or  the  upper 
glumes  together  have  been  taken  for  an  involucnim ;  the  low- 
er glumes  were  overlooked,  and  the  plant  placed  with  the  pani- 
ceous  genus  Anthephora,  Schreb.,  which  is  closely  allied  to 
Cenchrut.  From  the  analysis  given  above,  it  will  be  seen 
that  this  view  is  based  on  a  very  superficial  examination  of 
our  plant ;  and  that  the  structure  of  the  head  is  entirely 
analagous  to  that  of  the  stamlnntc  spike  of  this  and  the  spika 
of  the  chtoridcons  grasses  in  general,  from  which  the  Buf&* 
lo-grass  oau  in  no  manner  be  separated. 

MOSANTHOCHLO'e,  Not.  Gen. 

Florcs  difpci,  subconformes, 

Sptculs  singulte,  lerminalcs,  sessilcs,  3 — 5-florEp,  glumii 
destitnts. 

Planta  moscnla  :  flos  in6mus  neuter,  e  palea  inferiore  foli- 
acea,  sola  aut  cum  palea  stiperiore  byalina  Integra,  emarginatA 
Tiel  btpartita  consiatens.  Flos  secundus  rarissime  unipalca- 
ceus,  interdum  neuter,  plerumijue  leque  ac  tertius  nee  non 
qnartns  teres,  elongntus,  ataminiferus.  Flos  ultimus  plerum- 
que  ahortivus  ad  stipitem  btpaleaceum  reductus.  Palea  floris 
staminiferi  inferior  ovato-lanceolata,  convoluta,  apiee  scarioso 
obtusa,  mirsum  virescens,  indistincte  multi(9— ll)-ner\-ia, 
infra  pallida,  coriacea,  caervis.  Palea  superior  inferiorem 
paulo  excedens,  convoluta,  apiee  scarioso  obtusa,  dorsobicari- 
nata.  SquamohB  nulln.  Stamina  3;  anthene  linearea  utmm- 
que  promnde  bilobK,  filamentis  longiores,  vix  exsertcu 
Ovarii  rudimentum  nullum. 

Planta  fceminea :  spiculte  masculis  simillimce,  flores  plenim- 
^e  2,  ranus  1  aut  3  fertiles.  Paiea  inferior  flores  supe- 
— ^res  basi  involvens.     PaJea  superior  biahito-carin.ita,  allf 
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circam  flores  snperiorcs  convolutis.  SquamDlx  nulltc.  Stami* 
Da  3  rudimentana  miuiita.  Ovarium  lance olato-lioe arc,  tri- 
gonwn,  basi  in  stipit^m  aDgustatum,  apice  acutato  bifidniB 
glabrum;  styli  lerminales  crecti,  ovarium  sqaanteB;  stig- 
msta  atylis  duplo  longiora,  ex  flom  apice  exserta,  pilia  siin- 
plicibus  plumosa.    Carj-opaia  libera  triangularia, 

Gramen  littoribas  sinus  Mexicani  Tesanis  Floridanisque 
incolura,  ramoaiim,  Btolonlferum,  {ruticulosum ;  foliis  brevissi- 
mis,  rigidis,  squairosis ;  floribus  vix  conapicuis. — MonanlAa- 
cMoS  graico  gramen  floribus  (spiculiave)  singulis  gaudens. 

MoNANTOOCnLOE   LITTORALIS,  DOV.    SpeC. 

Perennis  enSruticosa  ramoatssima  stolonifera  glabrluscula ; 
foliis  faaciculatia  linenribus  falcatia  brevibua  ngidis  muM- 
nerviia,  apice  obtnainaculo  cartilagineia,  supra  ad  nervos  pn- 
bemlis,  margine  otUato-acabria ;  ligiilia  abbreviatis  tmncatiB 
breviter  ciliatis ;  spiculis  singulia  in  apice  caulis  rnmulo- 
nunqne  intra  folia  superiora  aessilibua. 

Tbia  peculiar  and  most  interesting  grass  has  been  aent  by 
Drummond  from  Tesaa,  by  Berlandier  (No.  3227)  from  th« 
region  of  Matamoraa  (mouth  of  the  Rio  Grande  ?)  by  BloA- 
gett  from  Key  West,  Florida,  and  Idndheimer  found  it  in 
flower,  in  May,  on  the  island  of  Galveaton,  Texas,  "  covering 
large  tracts  of  moist,  sandj',  saline  soil."  I  have  been  able  to 
examine  Berlandier's  speciraena,  female  plants  in  flower,  and 
those  of  Lindbeimer,  who  collected  both  sexes,  the  females 
more  abundantly  than  the  males.  The  ripe  Iruit  is  unknown 
tome. 

Stems  5 — 8  inches  high,  much  branched,  erect  or  often  at 
last  decumbent  and  rooting;  upper  branches  mostly  short, 
4—6  lines  long. 

Leaves  short,  rarely  more  than  3  lines  long,  very  rigid, 
strongly  nerved,  apparently  permanent  in  winter,  mostly 
crowded  at  the  ends  of  the  stems  and  branches.  The  upper 
leaves  all  bear  axillary  bude  more  or  leee  developed.  Spike- 
lets  (between  3  and  4  lines  long)  solitary,  terminal,  enclosed 
by  the  uppermost  leaves,  which  form  a  complete  and  unin- 
terrupted transition  to  the  floral  envelopes,  the  uppermost 
leaf,  without  the  interceasion  of  glumes,  representing  the  low- 
est palea  of  the  spikelet.  This  uppermost  leaf  or  lowest 
palea  has  a  doubtful  and  intermediate  character,  and  might 
be  taken  for  one  or  the  other,  or  for  a  glume,  whenever  it  is 
empty ;  but  often  it  includes  an  hyaline  scale,  which  can  not  be 
any  thing  else  but  an  upper  palea,  and  therefore  character- 
izes this  lowest  oigan  of  the  spikelet  as  the  lower  palea  of 
the  lowest  always  incomplete  and  neutral  flower.  It  can  not 
be  supposed  that  a  glume  is  missing  or  abortive,  aa  we  can 
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follow  tlie  regular  snccesBion  of  bud-bearing  leaves  to  ttiiB 
lowest  floral  leaf  or  palea.  The  upper  palea  of  this  lowest  1 
Bower,  when  preeeat,  U  asitally  extremely  tliin  and  transpa- 
rent; it  is  small  or  latge,  flat  or  reflexed,  nerveless  or  (very 
rarely,  like  the  other  upper  palete)  bicarinate* ;  it  is  entire, 
lanceolat«,  or  ovate,  or  emarginate,  or  bilobed,  or  Bometimes 
divided  into  two  unequal  lanceolate  parts,  placed  eide  by  aide,  , 
and  in  some  flowers  (see  PI.  XIII.,  fig.  6),  laterally  pro- 
truding from  the  base  of  the  lower  palea  aud  rather  oddly 
placed  on  both  sides  of  the  spikelet. 

The  second  flower  is  like  all  the  others  pedicelled,  and  is 
moetly  perfect,  that  is,  staminate  or  pistillate ;  in  a  very  few  in- 
stances (see  PI.  XIIIp  fig.  5,  and  PI.  XIV.,  fig.  20)  it  was  found  ] 
neutral  and  either  with  a  somewhat  foliaceou a  lower  palea,  or 
frith  both  pales  smaller  thsui  in  the  other  flowers ;  rarely  it  is 
reduced  to  a  single  palea,  which  is  herbaceous  or  membrana- 
ceous; in  a  ungle  iastance  it  was  almost  entirely  suppressed, 
and  the  third  flower,  above  and  on  the  same  side  as  the  lowest 
one,  appeared  to  be  the  second.  The  rare  case  where  two  sin- 
^c  empty  paleit  .ilone  are  left  of  the  two  lowest  flowers  ap- 
proaches nearest  to  the  regular  structure  of  grass  flowers; 
these  palee  then  assume  the  place  and  apparent  function  of  J 
jB^umes,  and  the  spikelet  then  resembles  that  of  Kvleria,  fox  \ 
example,  in  the  arrangement  of  its  parts.  The  normal  varia- 
fcUity  in  the  formation  of  the  floral  envelopes  of  this  grass 
thus  furnishes  an  interesting  clue  to  the  morphology  of  these 
organs. 

The  thin)  flower,  usually  well  developed,  is  sometimes 
(oftener  in  the  female  thao  in  the  male  plant)  reduced  to  a 
mere  mdimeDl. 

In  female  plants  I  have  never  seen  more  than  2  pistillate 
flowers,  and  very  rarely  a  rudimentary  fourth  flower ;  male 
plants  show  often  3  staminiferona  flowers,  usually  with  an 
npper  abortive  one. 

The  spikelet  therefore  is  destitute  of  glumes  and  con»sts 
of  3 — b  flowery  of  which  always  the  lowest,  sometimes  the 
second  and  usually  the  uppermost  one,  are  nentral  or  mdi- 
nentorA',  and  of  which  1—5  of  the  middle  ones  bear  sta- 
mens or  pistils. 

The  lower  palea  of  the  fully  developed  flowers  is  ovate- 
lanceolate,  obtuse  at  the  searious  point,  and  envelopes  not 
only  the  upper  p.-dea  but  also  the  base  of  the  npper  flowers ; 
it  is  fiuntly  9 — 11-ncrvcd  in  the  upper  and  indisItQCtly  S- 
aerved  in  the  lower  bai^  thus  representing,  as  ii  would 
seem,  both  puts  of  the  lea(  the  nheath  and  the  Made  ;  nothing 
Qke  a  I^uIil  however,  can  be  found. 

•  In  tUt  CMC  Ike  lown  |*1m  aim*  i*  kM  k^-like,  and  bM  vntj  •  •tart 
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The  upper  palea  is  narrower  and  a  little  longer  than 
the  lower  one,  especially  in  the  male  floivera,  obtuse  and 
Hcarioua  at  tip,  and  in  the  female  closely  envelopes  the  pistils. 
In  the  stnminnte  dower  it  is  bicarinate  on  the  back  ;  m  the 
pistillate  flower  these  keels  are  developed  into  wings,  which 
are  rolled  around  the  upper  flowers,  as  is  indicated  in  the 
diagrams. 

No  scales  (lodicults)  were  seen  in  either  flowers. 

Stamens  scarcely  longer  than  the  palete;  anthers  linear, 
deeply  bilobed  at  both  ends,  longer  than  the  filaments.  In  the 
pistillate  flower  3  minute  triangular  bodies  seem  to  represent 
the  stamens. 

The  slipitate  ovary  is  elongated,  triangular,  with  one  an- 
gle towards  the  lower,  and  two  towards  the  keels  of  the  up- 
per palea;  it  is  deeply  bifid,  the  lobes  terminating  into 
straight  erect  styles.  Simple  hairs  of  the  feathery  stigma 
scarcely  dentate. 

The  systematic  position  of  this  grass  is  certainly  a  doubt- 
ful one,  and  the  opinion  which  I  venture  to  offer,  that  its 
next  allies  must  be  looked  for  among  the  Ohloridas,  a  tribe 
principally  distinguished  by  its  one-sided  compound  spikes, 
may  appear  paradoxical.  I  take  it  to  be  the  most  reduced 
form  of  this  tribe,  where  &  single  and  incomplete  spikelet 
only  is  left  of  the  one-sided  spikes.  Thus  MojtanthocMoS 
would  find  its  place  near  the  similarly  creeping  Cynodon, 
and  with  those  other  seaside -grasses,  the  Spartina. 

Happily,  to  confirm  my  position,  I  find  in  Torrey's  lately 
established  genus  Munroa  (Whipple's  Botany  in  Pacif.  R.R. 
Rep^  IVt  158),  the  old  Crypaia  aguarroea,  NutL,  an  inter- 
mediate not  quite  so  much  reduced  form  of  a  grass.  JUitn- 
roa  is  evidently  nearly  allied  to  MbnanthochloS,  but  has,  in- 
stead of  one,  three  spikelets,  included  between  the  upper- 
most leaves,  on  a  terminal  rhachis;  two  lateral  oblique  and 
one-sided,  and  the  terminal  one,  strtught.  Prof.  Torrey  has 
already  noticed  the  oblique  position  of  the  glumes  of  the 
lateral  spikelets,  which,  together  with  the  one-sided  position 
on  the  rnachis,  is  characteristic  of  CAIoridece.  The  terminal 
spikelet  is  more  regularly  formed,  as  is  also  the  terminal 
spikelet  in  the  stammate  spikes  of  Suchloi,  (see  PI.  XIII^ 
fig.  8.)  This  terminal  spikelet,  which,  from  its  position,  can 
not  be  oblique,  is,  in  MonarUhocMoi,  all  that  is  left. 

The  elongated,  feathery  stigmata,  protruding  from  the 
apex  of  the  flower,  are  found  in  all  three  of  the  genera  men- 
tioned, as  also  in  Spartina  and  other  chlorideoua  grassea, 
though  not  in  all  of  them. 

The  principal  difference  of  MonarUhocMoi  and  Munroa 
from  ChlorideeB  proper,  consists  in  their  spikelets  being  termi- 
nal or  arranged  on  a  terminal  rhachis,  and  not  on  lateral  more 
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or  less  digitate  spikes.  If  this  difference  should  be  deemed 
too  important  to  let  them  stand  in  this  alliance,  they  must 
be  classed  with  Sesleriecey  a  tribe  already  distinguished  by 
Koch  in  his  German  Flora,  but  since  overlooked  by  the  latest 
writers  on  grasses,  though  so  well  characterized  and  distin- 
guished from  I^esttuiem  by  the  flowers  bein^  arranged  in  ter- 
minal, sometimes  one-sided,  spikes,  and  by  the  elongated 
stigmata  protruding  from  the  apex  of  the  flowers. 


EXPLANATION  OF  PLATES. 

BUCHL0£   DACTYLOIDES. 

PUte  Xn.  Fig.  1. — A  female  plant  with  stolons,  in  fruit 
Fig.  2. — ^A  larger  and  a  smaller  stalk  with  male  spikes. 
Fig.  8. — A  specimen  bearing  both  male  and  female  flowers.  These  figures 
are  of  natural  size ;  all  the  others  are  more  or  less  magnified. 

Analysis  of  the  male  flower. 

Fig.  4. — ^An  unusuallj  short  staminate  spike  in  the  position  of  the  pistil- 
late spike  at  PI.  XIV.,  Fig.  3,  and  with  scarcely  more  spike- 
lets,  to  show  the  analogy  of  both. 

Fig.  6. — ^Diagram  of  the  same. 

Fig.  6. — ^A  two-flowered  spikelet,  seen  finom  the  inside  of  the  spike,  so 
that  the  lower  glume  it  exhibited. 

Fig.  7. — ^A  tri-fiowered  sjnkelet 

Fig.  8. — Terminal  spikelet  of  a  spike,  with  larger  lower  glume. 

Fig.  9. — ^Flower  open,  with  the  stamens. 

Fig.  10,  a.  6.  c. — Different  forms  of  the  lower  glume. 

Fig.  11,  a.  h.  c. — Same  of  upper  glume ;  c.  shows  an  upper  glume  with 
a  secondary  nerve— a  rare  occurrence,  found  occasionally  in 
specimens  nrom  Fort  Keamej. 

Fig.  12. — ^Lower  palea :  a.,  of  the  lower  fiower,  midrib  running  out  into  a 
point;  6.,  of  the  upper  fiower,  blunt 

Fig.  18. — ^Upper  palea :  a.,  friim  the  inside  and  partly  folded,  showing  also 
the  scales ;  6.,  same,  unfolded,  also  with  the  scales  ;  c,  same, 
from  the  upper  fiower,  both  nerves  at  point  much  do^  th^f^ 
in  the  lower  fiower. 

Analysis  of  the  female  flower. 

Plate  XIY.,  Fig.  1. — Two  beads  in  fiower,  in  their  natural  position ;  the 
inrolucnd  leaves  somewhat  opened. 

Fig.  2.— DUigram  of  tiie  lower  of  these  heads,  a.;  the  upper  head,  6.,  has 
also  8  fortile  flowers,  but  their  anangeoient  is  exactly  reversed. 

Fig.  8. — An  ekNAgated  head  with  5  fertile  flowers,  showing  their  arrange- 
ment in  an  one-sided  spike ;  a.,  the  lower  glume  of  the  lowest 
spikelet ;  6.,  lowest  spikelet,  as  well  as  d,  and/  on  the  offside  of 
the  rhachis ;  c.  and  e.,  two  spikelets  alternating  with  these,  on 
tiie near  side  of  tiie  rhachis;  ^.  last  sterile  glume,  the  mdiment 
of  the  sixth  flower. 
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Fig.  i. — Diaf^m  of  iame;  the  letters  correspond  with  I 

figure. 
Fig.  6.— Rhacliifl  of  3  spikelets,  with  the  baao  of  2  invo: 

the  axil  of  the  lower  one  D  bud. 


Fig.  T. — One  of  the  other  ipikelels,  aeen  from  the  inaide  o  ■ 

hibiting  the  lower  glume,  port  of  the  upper  one 

half  of  the  lower  pales. 
Fig.  8. — Different  forms  of  the  lower  ginme ;  o.,  narrow  (. 

foliooeou*  at  tlie  upper  half — a  very  rare  occiirrc 
Fig,  Q. — Lower  palea  of  the  Sower ;  □.,  from  the  inside,  n  p'.  !>■  out 

side,  unlolded. 
Fig.  10. — Same  of  the  fruit;  a.  from  the  inside,  folded  »round  the  upper 

palca,  both  dorsal  nerves  of  whic'  '   'jle ;  6.,  ■air"   '■"- 

folded. 
Fig,  11. — Upper  palea;  a.,  fVom  (he  inner  sido  t  utai 

ding;  A.  same  from  the  bai^k,  she  .  ;  r., 

pales  including  the  ripe  eeed,  seer  it  icb1< 

ble. 
Fig.  12. — Scales ;  □.  trtmr^te,  b.  emarginate-bilobed ;  i 

Fig.  13. — Ovary  with  the  stjleB.  nioro  luagnifled.  tl 

ovary  one  of  the  3  rudimeutAT/  aiameni  »..  b„„  ..cales  «,.. 

viiiUe. 
Fig.  14. — Ovary,  stilt  more  iniignifled,  with  all  three  nidimentsry  itunens; 

scales  removed. 
Fig.  15  — Part  of  a  stigmatic  hnir,  highly  magnified. 
Fig.  IS. — Vertical  section  of  a  fruit-bearing   gpikelet.    exhibiting  both 

glumes,  (the  outer  upper  one  tlit;  li>ngeit  and  much  thickened) 

both  paleie  and  the  grain. 
Fig.  17. — Grain  ;  a.  seen  from  the  convei  inner  side  (turned  towards  the 

upper  palr-a);  b.  horizontal,  and  c.  Terlical  section  of  same  ;  a. 

and  f>.  more  magnified. 
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;  here  and  there  the  intall 
___ „ „  ...  ,.  ttruding 

;  all  the  other  figures  are  magnifled. 

Fig.  2. — Top  of  a  stem  of  the  same  phint,  showing  the  manner  of  ramJD- 
cation,  the  diSitrent  leaves,  the  bifid  scales  which  form  tiie 
lowest  leaf  of  each  branch  towards  the  stem,  and  which  corret- 

Knd  to  the  upper  pales.  The  figure  shows  the  lower  stem 
.ves,  which  have  no  branches  in  their  axils,  with  smaller, 
narrower  sheaths,  while  the  upper  branch-bearing  leaves  haye 
large  ventricoae  sheaths. 

Analysis  of  the  male  fiovser. 

Fig.  8.  — Spikelet  consistinK  of  the  foliaceous  lower  palea,  inclnding  aa 
hyaline  scale,  and  two  flowers.  The  plan  is  the  same  as  in 
the  female  flower,  PI.  XIV.,  Fig.  22. 

Fig.  4. — Single  flower,  open,  showing  the  stamens. 

Fig.  6. — Spikelet  with  first  and  second  fiowera  neutral,  and  both  upper 


Fig.  6, — Top  of  a  branch,  exhibiting  the  uppermost  leaf,  a.,  with  an  axil- 
lary branch,  composed  of  the  lowest  bifld,  h.,  and  two  regularly 
formed  leaves ;  the  lower  palea  of  the  lowest  flower,  c,  is  leM 
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Third  Series  of  Descriptions  of  Bryozoa  from  the  PoUob- 
ozoic  JSocks  of  the   Western  /States  and  Territories. 

BY  H.  A.  PROUT,  M.D. 

SEMICOSCINIUM,  n.  g. 

JBryozoum^  a  leaf-like  expansion,  somewhat  penniform  with- 
out a  shaft ;  sole  formed  of  longitudinal  and  horizontal  paral- 
lel ridges,  surmounted  by  a  cellular  tissue,  divided  perpen- 
dicularly  by  thin  longitudinal  septa,  corresponding  to  the 
ridges  and  supporting  parallel  lines  of  moderately  large  tor- 
tuous tubes  alternately  approximating  and  receding  from  each 
other ;  covered  by  a  dense  stony  crust,  divided  mto  a  more 
or  less  regular  net-work,  representing  irregular  longitudinal 
rays  (obliquely  lateral  here),  and  dissepiments  which  bound 
rhomboidal,  or  oval,  fenestrules,  giving  passage  to  cells  ori- 
ginating in  the  cellular  tissue  of  the  sole,  and  from  the  sides 
of  the  tortuous  tubes,  all  of  which  cells  come  to  the  surface 
in  a  direction  obliquely  upward  and  outward  to  the  plane  of 
expansion.  The  tortuous  tubes  alternately  approximate  and 
diverge,  so  as  to  give  place  to  quincuncial  oval  openings, 
forming  a  part  of  the  fenestrules  which  have  their  origin  in 
the  cellular  substance  of  the  sole ;  each  tortuous  tube  has  a 
line  of  cell  pores  on  each  side,  which  find  their  way  through 
the  fenestrules  to  surround  a  central  stylus  of  cell  pores, 
which  seem  to  have  their  origin  in  the  cellular  tissue  of  the 
sole  at  the  bottom  of  the  deep  fenestrules. 

Semicoscinium  rhomboidkum,  n.  sp. 

Bryozoum^  a  flat,  leaf-like  expansion,  about  one  line  in 
thickness,  distinctly  penniform  at  about  two  inches  from  its 
lower  border,  longitudinal  rays  (lateral)  irregularly  thicken- 
ed or  expanded,  waved,  or  sharply  flexuous,  leaving  the  me- 
sial line  at  an  angle  of  about  65°.  Dissepiments  subangular, 
smaller  than  the  rays,  expanding  obliquely  downward  and 
inward  to  the  plane  of  expansion,  meetmg  the  longitudinal 
rays  at  an  angle  of  about  65°,  both  crossing  the  longitudinal 
ridges,  and  tortuous  tubes,  at  an  acute  angle.  Fenestrules 
or  meshes  irregularly  rhomboidal,  or  suboval,  sometimes  quin- 
cuncial, looking  downward,  inward,  and  backward,  and  be- 
coming obliquely  conical  before  terminating  upon  the  sole ; 
cdh  filling  the  fenestrules  irregularly  in  a  circle  around  a  cen- 
tral frustrum,  which  seems  to  have  been  formed  of  larger 
cells ;  sole  formed  of  ridges,  longitudinal  to  what  would  oe 
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the  shaft,  more  or  less  parallel,  sormoaiited  bv  a  cellular  tis- 
sue, longitudinal  septa,  and  lines  of  tortuous  tubes. 

€f€ol.  Pas.  and  Xoc. — ^Devonian  Shell-beds,  FaUs  of  the 
Ohio.    In  the  collection  of  Dr.  B.  F.  Shumard. 

This  interesting  fossil  was  imbedded  in  a  very  refractory 
rook,  and  was  so  much  weather-worn,  and  the  fenestrules  so 
filled  with  foreign  matter,  that  it  was  only  after  very  labo- 
rious investigation  that  we  were  enabled  to  obtain  any  thing 
approaching  a  definite  view  of  its  organization.  The  views 
iniich  we  have  offered  will,  we  believe,  be  found  to  be  in  the 
main  correct.  The  great  diversity  of  form  presented  in  its 
complex  organization  under  the  influence  of  cUfferent  degrees 
of  weathering  rendered  it  often  difficult  to  determine  wheth- 
er we  had  under  our  observation  some  modification  of  nor- 
mal development,  or  some  alteration  from  atmospheric  influ- 
ences. 

It  will  be  seen  that  it  resembles  the  Casciniwn  of  Keyser- 
linff  in  several  features  of  its  organization ;  for  instance,  in  the 
ry&mical  development  of  open  spaces  between  the  approxi- 
mating and  divemng  tubes,  and  in  the  structure  of  the  base 
or  sole ;  but  it  difiers  by  its  want  of  a  middle  plate  separating 
the  cells  on  one  face  from  those  on  the  other,  or  by  its  hav- 
ing cells  only  on  one  face,  and  by  the  interfenestrular  space 
bemg,  in  one  case,  formed  of  dense  stony  matter,  while,  in 
the  other,  it  is  formed  entirely  of  small  cells.  One  will  be 
struck  by  the  resemblance  of  the  lines  of  middle  tubes  with 
three  cells  to  each  opening,  to  the  figures  of  the  Retepora 
grisca^  Gk>ldf.,  and  the  resemblance  of  the  form  of  its  fenes- 
trules to  the  FenesteUa  arthritica^  Phillips,  and  the  Gorgch- 
nia  riptstertOy  Goldf. ;  whether  some  of  these  may  not  be 
founded  on  imperfect  views  of  the  same  organization,  re- 
mains to  be  determined.  The  Hetepara  priscOj  of  Portloek, 
differs  somewhat  from  the  Itet^i>ora  priscdy  Goldf.,  and  is 
clearly  a  Ptylopora.  Our  species  has  no  distinct  shafl  be- 
tween the  longitudinal  ribs,  out  there  is  an  approach  to  it  in 
a  mesial  line,  from  which  the  rays  depart,  on  either  side, 
which  is  only  gradually  developed  from  below  upward.  The 
Chscinopora  stdccUOj  Goldf.,  resembles  our  species ;  it  is  pro- 
bably somewhat  similar  in  structure,  judging  from  the  surface 
indications  given  by  him  in  his  descnption. 


8L.X10T. 
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FXNBSTXLLA  HSMITBYPA,  U.   sp. 


JBfyozaum^  a  fan-shaped  expansion  originally  infundibu- 
Uform,  covered^  on  the  medallion  face  by  a  thin  incrustation 
with  cells  invisible  to  the  naked  eye,  and  resembling  under  a 
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len9  a  delicate  fliistra  ;  beneath  this  crust  the  fenestniles  are 
regular,  and  penetrate  most  generally  to  the  rev 
Longitudinal  ribs,  stout,  straight,  basaltiform 
but  round  and  irregular  when  more  perfect,  witl 
ed  of  projecting  tubercles  separating  two   lin        n 
which  are  nearer  to  the  tubercles  than  to  the  bf       "d 
nestrules;  these    tubercles  unite   at  top    and  1 
vaved  ridges  in  the  direction  o?  the  longitudinal 
which  the  lines  of  cells  trom  opposite  sides  of  t 
and  are  cemented  with  the  ridges  into  a  comraou  ibhi~ 
plate,  Buppoited  by  the  lines  of  tubercles.    When  sti 
this  crust,  the  keel  appears  to  be  a  beautiful  chain  hi., 
bcrcles,  with  a  line  of  pores  on  either  side,  as  in  other 
of  Fenestella. 

HiBsepimente  short,  thick,  and  deeply  depressei 
ing  to  be  only  regular  expansions  of  the  riba,  sepai 
oblong  oval  and  deeply  concave  fenestrulcs  from  eatu  ui,,. 

FenestruleB  oblong,  oval,  frequently  closed  at  bottc 
opening  by  a  slight  slit  on  the  reverse  surface.     1 
longitudinally  give  8  to  9,  and  transversely  about  ! 
fen  est  rule  9. 

CdU  large,  about  two  to  each  fenoatrulc,  looking  u 
to  the  plane  of  expansion. 

Itvoerae  minutely  granular  when  perfeot,  Btrute  vhen  n 
with  several  pedicleH  near  the  base. 

Geol.  Pos.  and  Lots. — JSectmd  Archimedes  Limettone  oi 
the  Carboniferous  series,  Barrett's  Station,  St.  Louis  Coun- 
ty, Mo.      In  my  own  collection. 

This  beautiful  species  resembles  somewhat  the  Semitrypa 
ociUata  of  Phillips  (Pal.  Fos.),  but  differs  materially  in  har- 
ing  the  cells  on  the  inside  of  the  Bryozoum,  in  the  entire 
penetration  of  the  feuestrules  to  the  reverse,  and  in  other 
characters  not  assigned  to  his  genus.  It  resembles  F.  Archi- 
medes (Hall),  but  IS  distinctly  pedicled. 

Gknub  LIMARIA,  Steininger. 

Syn.  Ceramopora,  HalL 

Sryozoum  smal\  famous,  or  large  encrusting,  sometimes  in 
hemispheric  flattened  forms,  or  in  plates  superimposed ;  ceH- 
sheaths  arranged  in  irregular  alternating  lines,  imbricating, 
apertures  arching  or  triangular,  with  apex  above ;  cells  nu- 
merous, penetrating  the  sheath  to  waved  or  undulating  long  J 
tubes,  the  cementation  of  which  forms  the  thickened  basis^l 
on  which  the  cell-sheaths  repose. 

We  have  here  associated  the  Oeramopora  of  Hall  with 
the   Limaria  of  Steininger,  modifying  the  generio  desorip- 
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(]iiestionabIe,wlicthor  the  differencea  on  which  Riemer  estab- 
lished the  genus  Marginaria,  or  those  on  which  MUdg  Ed- 
wards estaolishcii  the  genua  JE»charina,  will  be  found  suffi- 
ciently essential  to  justify  their  separation  from  Flugtra.  It 
can  not  be  considered  otherwise  than  a  great  evil  to  multi- 
ply genera,  where  s]>ccific  distinctions  would  amply  supply 
all  the  demands  of  scientific  classification.  The  variation  of 
type  by  essential  stractural  modifications  should  form  the 
only  true  basis  of  generic  distinctions. 

Onr  species  resembles  the  F.  irregularis  of  LonsS.  {Dix. 
Oeol.  of  Sussex,  p.  319,  Tab.  xviii.,  B.  fig.  9, 10,  11),  but  dif- 
fers by  the  situation  of  the  ovarian  capsules  at  the  base  of  the 
cells,  and  the  absence  of  notches  at  the  extremities  of  the 
stnught  borders  of  the  aporturcH. 


14—18  T.  Flustka  tdbeeculata,  n.  sp. 

Sry&zown,  a  single  encrusting  calcareous  expansion,  form- 
ed of  oval,  hexagonal,  or  mostly  quadrangular  cells,  visible  to 
the  naked  eye,  in  juxtaposition,  opening  directly  or  oblique- 
ly upward  on  one  face  of  the  Bryozoum,  being  irregularly 
utemate  in  their  distribution ;  <xll8  mostly  open,  by  the  de- 
struction of  their  exterior  expansion  ;  walls  thin,  common  to 
adjoining  cells,  characterized  by  four  round  tubercles  at  each 
angle  of  the  cell  when  qua^lrangular ;  exterior  covering,  where 
traced,  a  flat  disc  with  small  apertures  a  little  above  the  cen- 
tre ;  occasional  small  openings  at  the  junctions  of  the  cells, 
which,  probably,  represent  the  former  seat  of  the  gemmifer- 
ous capsules  ;  cells  14  to  16  in  a  space  of  two  lines. 

6eol.  Pos.  and  Loc. — Second  Archimedes  limestone  of 
the  Carboniferous  series.  Barret's  Station,  St.  Louis  County. 

We  are  compelled  in  oflering  these  two  species  of  Flustra, 
to  give  a  passing  notice  to  a  remark  made  by  M.  Kctet  in 
his  "  Traiti  de  Paleontologie,"  in  which  he  asserts  that  the 
great  majority  of  Palseozoic  species  of  CeUulina  (Bscha- 
roides,  Milne  Edw.),  which  have  been  described  by  authors, 
do  not  really  belong  to  this  order,  but  to  the  Centrifugina 
or  Bryozoa  with  long  tubes.  It  will  be  obvious,  we  believe, 
from  the  figures  and  descriptions  given  above,  that  some  fam- 
ilies at  least  of  the  Cellidina  have  lived  during  the  Falieo- 
Eoic  period ;  the  cells  of  the  two  species  above  are  such  as  we 
find  in  modem  Celleporina,  and  such  as  no  one  would  be  in- 
clined to  refer  to  the  7\tbuliporina.  We  are  inclined  to  be- 
lieve that  many  other  proofs  could  be  furnished  of  the  inac- 
curacy of  the  opinion  to  which  we  have  referred. 
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questionable,  whether  the  differences  on  which  Rcetner  estnb- 
lished  the  genus  Marginaria,  or  those  on  which  Milne  Ed- 
wards estanliahcd  the  genus  M^scharina,  will  be  found  suffi- 
oiently  essential  to  justify  their  separation  from  Flustra.  It 
can  not  be  considered  otherwise  than  a  great  evil  to  mnlli- 
P'y  genera,  where  specific  distinctions  would  amply  supply 
all  the  demands  of  scientific  classification.  The  variation  of 
type  by  essential  structural  modifications  should  form  the 
only  true  basis  of  generic  distinctions. 

Our  species  resembles  the  F.  irregularis  of  Lonad.  {Dix. 
Geol.  of  Sussex,  p.  319,  Tab.  xviti.,  B.  fis.  9,  10,  11),  but  dif- 
fers by  the  situation  of  the  ovarian  capsules  at  the  base  of  the 
cells,  and  the  absence  of  notches  at  the  extremities  of  the 
straight  borders  of  the  apertures. 


14—16  T.  Flubtea  tubebcdlata,  n.  sp. 

Bryozoum,  a.  single  encrusting  calcareous  expansion,  form- 
ed of  oval,  hexagonal,  or  mostly  quadrangular  cells,  visible  to 
the  naked  eye,  in  juxtaposition,  opening  directly  or  oblique- 
ly upward  on  one  face  of  the  Bryozoum,  being  irregularly 
alternate  in  their  distribution ;  cells  mostly  open,  by  the  de- 
struction of  their  exterior  expansion  ;  walls  thin,  common  to 
adjoining  cells,  characteriited  by  four  round  tubercles  at  each 
angle  of  the  cell  when  quaclrangular ;  exterior  covering,  where 
traced,  a  flat  disc  with  small  apertures  a  little  above  the  cen- 
tre ;  occasional  small  openings  at  the  junctions  of  the  cells, 
vbich,  probably,  represent  the  former  seat  of  the  gemmifer- 
oas  capsules ;  cells  14  to  16  in  a  space  of  two  lines. 

Qeol.  Pos.  and  Loc. — Second  Archimedes  Limestone  of 
the  Carboniferous  series.  Barret's  Station,  St,  Louis  County. 

"We  are  compelled  in  offering  these  two  species  of  Flustra, 
to  give  a  passmg  notice  to  a  remark  made  by  M.  Fictet  in 
his  "  TVaitS  de  PcUiontologie"  in  which  he  asserts  that  the 
great  majority  of  Paleozoic  species  of  Cellulina  (Eacha- 
roides,  Milne  Edw.),  which  have  been  described  by  authors, 
do  not  really  belong  to  this  order,  but  to  the  Centrifugina 
or  Bryozoa  vrith  long  tubes.  It  will  be  obvious,  we  believe, 
from  the  figures  and  descriptions  given  above,  that  some  fam- 
ilies at  least  of  the  Cellulina  have  lived  during  the  Faleeo- 
zoic  period ;  the  cells  of  the  two  species  above  are  such  as  we 
find  in  modem  CeUeporina,  and  such  as  no  one  would  be  in- 
clined to  refer  to  the  Tnbuliporina.  We  are  inclined  to  be- 
lieve that  many  other  proofs  conld  be  furnished  of  the  inaC' 
curacy  of  the  opinion  to  which  we  have  referred. 
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h^i  POLTFOKA.  TTBBBCULATA,  IL  Sp. 


Srwmoum  a  fim-like  expuuioii,  probably  one  or  two  indi- 
es wide. 

lAmgiiudmal  rtms  moderately  large,  prottj  nniform  in  rise, 
saddenly  enlamd  before  and  after  birarcation;  dichotomiiing 
at  one,  one  and  a  hali^  and  neartwo  lines  apart;  dichoUmua- 
ing  oppontdy  on  two  branches  from  the  main  branch ;  sterna 
scarcely  diminished  one-half  by  branching  and  n^idly  attain- 
ing their  original  oie. 

DissqnmetM  small,  about  one-durd  as  huge  as  the  raysi 
abont  one-third  the  transrerse  diameter  and  one^fth  the  lon- 
gitudinal diameter  ot  the  fenestmles,  slightly  depressed,  not 
ez^nding  much  at  junction  with  the  rays. 

J'enesindea  oblong  sabqaadrangnlar, sometimes  shortly  spat- 
nlate  or  irrq^nlar  near  the  bifhrcations,  twice  as  lon^as  broad, 
slij^Uy  broader  than  the  rays  generally  opposite.  In  a  space 
of  two  lines  longitadinally  there  are  three  and  fbor-fif^s,  and 
transyersely  fiye  fenestrmes ;  or,  in  fiye  millimetres,  there  are 
fbnr  longitadinally,  and  six  transyersely. 

CMpores  small,  round,  with  thin  lips  slightly  raised  aboye 
the  sumce,  alternate,  their  own  diameter  apart,  in  from  three 
to  six  more  or  less  regular  lines  upon  each  ray,  haying  a  yery 
slightly  raised  keel  between  them,  and  having  generally  on 
the  middle  keel  an  irregular  line  of  round  tubercles,  which 
sometimes  intermits,  and  sometimes  shows  a  disposition  to 
become  double.  Cell-pores  five,  tubercles  three  or  four  to 
each  fenestrule. 

Reverse  covered  by  a  dense  cortical  substance,  with  a  few 
scattered  granules. 

Oeol.  Po8,  it  Loc, — ^Third  or  Tipper  Archimedes  Lime- 
stone of  the  Carboniferous  series,  Chester,  111.  In  my  own 
collection. 

Comparisons, — ^This  delicate  species  bears  some  analogy  in 
its  measurements  and  general  features  to  the  P.  bi^rcctta 
(Fischer,  Oryct.  Mos.)  as  quoted  by  Keyserling,  which  was 
described  by  the  latter  from  a  specimen  ground  upon  the  ro- 
versc.  Independently  of  the  lines  of  tubercles  upon  the  lon- 
gitudinal rays,  thero  aro  other  minor  differences,  which  will 
show  that  they  aro  not  identical, — such  as  the  slow  develop- 
ment of  the  longitudinal  ribs,  th^  greater  number  of  cell-pores 
upon  them,  and  probably  the  more  oval  form  of  the  tenes- 
trulcs  in  our  species.  The  Polypora  fastaosa^  D'Orb.,  Oor- 
gonia^  Eon.,  and  Betepora  laxOy  Phill.,  are  too  imperfectly 
described  to  be  submitted  to  comparison  from  descriptions 
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alone.  Where  the  general  ehar.ietera  are  so  nearly  alike 
as  in  the  genus  Polijpora,  it  is  often  diflicolt  to  establisli  spe- 
cific differences  among  ihcm ;  in  inanj'  cases  this  can  be  at- 
tained oiilf  by  accurate  measurement  and  minuteness  of  de- 
tail in  our  specific  descriptionB.  The  P.  incepta  of  Hall  is  a 
carinated  species,  but  it  has  no  Une  of  tubercles  on  the  lon- 
gitudinal rays. 


^' ^"  PoLYPOKA  BiAiuiicA,  Kcyserliiig. 

This  species  is  found  in  the  Upper  Archimedes  Limestone 
of  Chester,  Illinois ;  at  least,  there  are  such  slight  difFerenoes 
between  the  specimens  observed  and  that  described  in  the 
excellent  description  given  by  him  of  this  species,  that  we 
could  find  no  grounds  on  which  to  base  a  separation.  The 
measurements  given  are  precisely  the  same,  and  the  only  dif- 
ferences are,  in  the  existence  of  four  colls  after  bifurcation, 
and  as  high  as  eight  after  full  expansion  of  the  rays.  These 
data  are  surely  not  sufficient  to  authorize  a  specific  distinc- 
tion. It  has  four  pores  to  each  fenestnile.  The  P.  /nannica 
is  a  Pennian  species,  but  is  ht'rc  found  below  the  Coal  Meas- 
ures of  the  Carboniferous  series  of  the  Western  States,* 


|L.T.| 
)81_X7.| 


Femestella  dasyasa, 


sp. 


Hryozoum  fiinnel -shaped,  widely  expanded,  fixed  by  many 
strong  pedicles,  some  of  which  are  single  and  others  branched. 

Longitvdinal  rays  slender,  basaltiforra,  with  a  sliarp  teel 
when  much  worn ;  but  thicker,  rounder,  and  with  a  line  of 
long  tubercles  ver^  slightly  elevated  above  the  surface  in  its 
more  perfect  condition. 

Diaaepimenta  moderately  thick,  exjianded  at  junction  with 
the  longitudinal  rays,  slightly  depressed,  or  on  a  level  with 
the  rays ;  one-fourth  as  wide  as  tJie  length  of  the  fenestrules 
and  about  half  the  size  of  the  longitudinal  ribs,  half  a  fine 
apart. 

J^enestrulea  more  or  less  oval  near  base,  oblong  oval  near 
the  middle  of  the  expansion,  ulightly  wider  than  longitudinal 


*  In  quoting  Key ecrling'B  epecie*  at  Pot^fora  Ma-ibraia,  f  Vol.  I.,  p.  287. 
Tr&Ds.  Acfid.  of  8ci.,  Sc  LouU,)  it  w&a  printed  "obieribniii"  by  an  orer- 
eigbt;  and  in  describing  P.  Varmi-ienafi,  t)ie  wordi  "two  to  iJirca  porei 
to  each  feneitrole"  were  acddentaliy  omitted. 
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rays;  in  a  space  of  two  lines  longitudinally,  tiiere  aro  three 
and  a  half  fcneslrules,  and  six  to  seven  trLmsversely. 

Cell-pores  large,  round,  or  oval,  and  round-lipped ;  when 
perfect,  gencraliy  five  to  each  feuestrule,  except  near  the  base, 
where  the  fcnestrules  are  shortened  by  age. 

Reverse  minutely  granular,  or  Btriate  when  worn,  base  hav- 
ing many  single  and  some  branching  pedicles,  stayed  by  lat- 
eral bars,  which  eupportcd  it  when  tossed  by  the  tumultuous 
sea,  in  which  it  resided ;  its  pedicles  shoot  downward  like  the 
rootlets  of  the  Banyan-tree  of  India. 

Qeol.  Pos.  t&  Loc. — Second  or  Middle  Archimedes  Ume- 
stone  of  the  Carboniferous  series,  Barrett's  Station,  St,  Lonia 
Co.,  Mo.    In  my  own  cabinet. 

Comparisons. — Tlie  only  species  to  which  this  bears  a  close 
resemblance  is  the  F.  patuia  of  McCoy ;  but  it  has  not  a 
prominent  keel  when  perfect,  is  much  wider  in  its  expansion, 
and  its  fenestrnlcs  are  only  a  shade  wider  than  the  longitudi- 
nal rays ;  near  the  base  it  h;ia  only  four  large  cells  to  each 
fenestnile,  but  more  towards  the  border  it  has  at  least  five. 
It  may  be  identical,  as  its  general  outline  and  its  measure- 
ments agree  very  nearly  with  his  species.  It  seems,  however, 
to  be  a  distinct  and  much  larger  species,  having  a  number  of 
radicles  that  would  indicate  an  expansion  of  at  least  two  or 
three  inches. 


ESPLANATIOJff  OF  rLATES. 
Platb  XV. 
Hg.  1. — Teneitnlik  St.  LndoTici. 
"     1  a. — The  ume  much  magnified  (ideal). 
"     2. — Feneitellfi  plumow. 
"    2  a. — Same  msgnifled. 
"     8. — Polypora  VanoTiensii. 
"    8  a,  b. — Same  magnified. 
"    4. — Coadnium  Keyierlingi. 
"    4  a.— Dimple  magnified  to  show  the  srraagemeut  of  cells  in  tli 

bottom. 
"    5,  Foljpora  intermedia. 
"    6  a. — Same  mignifled. 

Plate  XVI. 
fig.  1. — Coidiiiam  cribrifonni*. 
"    2. — Poljpora  Mexlcana. 
"    2  a.— Same,  ma|n>lB«^  o^"*  (ideal). 
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the  shaft,  more  or  less  parallel,  sarmounted  by  a  cellular  tis- 
sue, longitudinal  septa,  and  lines  of  tortuous  tubes. 

Oecl.  Po8.  and  Lot. — ^Devonian  Shell-beds,  Falls  of  the 
Ohio.    In  the  collection  of  Dr.  B.  F.  Shumard. 

This  interesting  fossil  was  imbedded  in  a  very  refractory 
rock,  and  was  so  much  weather-worn,  and  the  fenestrules  so 
filled  with  foreign  matter,  that  it  was  only  after  very  labo- 
rious investigation  that  we  were  enabled  to  obtain  any  thing 
approaching  a  definite  view  of  its  organization.  The  views 
which  we  have  offiered  will,  we  believe,  be  found  to  be  in  the 
main  correct.  The  great  diversity  of  form  presented  in  its 
complex  organization  under  the  influence  of  difierent  degrees 
of  weathering  rendered  it  often  difficult  to  determine  wheth- 
er we  had  under  our  observation  some  modification  of  nor- 
mal development,  or  some  alteration  from  atmospheric  influ- 
eiices. 

It  will  be  seen  that  it  resembles  the  Coacinium  of  Keyser- 
linff  in  several  features  of  its  organization ;  for  instance,  in  the 
ryumiical  development  of  open  spaces  between  the  approxi- 
mating and  diverging  tubes,  and  m  the  structure  of  the  base 
or  sole ;  but  it  diners  by  its  want  of  a  middle  plate  separating 
the  cells  on  one  face  from  those  on  the  other,  or  bv  its  hav- 
ine  cells  only  on  one  face,  and  by  the  interfenestrular  space 
bemg,  in  one  case,  formed  of  dense  stony  matter,  while,  in 
the  other,  it  is  formed  entirely  of  small  cells.  One  will  be 
struck  by  the  resemblance  of  the  lines  of  middle  tubes  with 
three  cells  to  each  opening,  to  the  figures  of  the  Hetepora 
nrisca^  Gk)ldf.,  and  the  resemblance  of  the  form  of  its  fenes- 
trules to  the  FeneateUa  arthritica^  Phillips,  and  the  Oorgo- 
nia  ripiateria^  Goldf. ;  whether  some  of  these  may  not  be 
founded  on  imperfect  views  of  the  same  organization,  re- 
mains to  be  determined.  The  Betepora  priscUy  of  Portlock, 
differs  somewhat  from  the  Hetepora  prisca^  Goldf.,  and  is 
clearly  a  Ptylopora.  Our  species  has  no  distinct  shaft  be- 
tween the  longitudinal  ribs,  but  there  is  an  approach  to  it  in 
a  mesial  line,  from  which  the  rays  depart,  on  either  side, 
which  is  only  gradually  developed  from  oelow  upward.  The 
Cosdnopora  sulcata^  Goldf.,  resembles  our  species ;  it  is  pro- 
bably somewhat  similar  in  structure,  judging  from  the  surface 
indications  given  by  him  in  his  description. 


8L.X10T. 
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FSNESTSLLA   HEMITBYPA,  n.   sp. 


Bryozoum^  a  fan-shaped  expansion  originally  infundibu- 
liform,  covered^  on  the  medallion  face  by  a  thin  incrustation 
with  cells  invisible  to  the  naked  eye,  and  resembling  under  a 
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lens  a  delicate  flustra ;  beneath  this  crust  the  fe  mlea  are 
regular,  and  penetrate  most  generally  to  the  rev 

Longitudinal  ribs,  stout,  straight,  basaltiform 
but  round  and  irregular  when  more  perfect,  witl 
ed  of  projecting    tnbercles  separating  two    lin 
whicb  are  nearer  to  the  tubercles  than  to  the  hi 
nestrulea ;  these    tubercles  unite    at  top    and   i 
waved  ridges  in  the  direction  of  the  longitndinal 
which  the  lines  of  cells  from  opposite  sides  of  t 
and  are  cemented  with  the  ridges  into  a  commoi'  -^i 
plate,  suppoited  by  the  lines  of  tubercles.     Whe' 
this  crust,  the  keel  appears  to  be  a  bes 
bercica,  with  a  line  of  pores  on  either  os  m 

of  Fenestella. 

Disgepimenta  short,  thick,  and  deeply  dpumasei 
ing  to  be  only  regular  expansions  of  the  ril  tpai 
oblong  oval  and  deeply  concave  fenestrules         a  e»:ii  uu 

Feneatrtdes  oblong,   oval,  frequently  »t         tf 

opening  by  a  slight  slit  on  the  reverse 
longitadinally  give  8  to  9,  and  transven  b 

fenestrules, 

Cdla  large,  about  two  to  each  fenestrule,  lookin         : 
to  the  plane  of  expansion. 

Reverse  minutely  granular  when  perfect,  striate  when 
with  scvfral  pedicles  near  the  base. 

Qeol.  Poa.  and  Loc. — Second  Archimedet  lAmestone  of 
the  Carboniferons  series,  Barrett's  Station,  St.  lioois  Conn- 
ty,  Mo.      In  my  own  collection. 

This  beautiful  species  resembles  somewhat  the  Seniitrypa 
oculata  of  Phillips  (Pal.  Fos.),  but  differs  materially  in  hav- 
ing the  cells  on  the  inside  of  the  Bryozoum,  in  the  entire 
penetration  of  the  fenestrules  to  the  reverse,  and  in  other 
characters  not  assigned  to  his  genus.  It  resembles  F.  Archi- 
medes (Hall),  but  IS  distinctly  pedicled. 

Gknus  LIMARIA,  Steininger. 

Syn.  Ceramopora,  HalL 

Sryozoum  small  ramous,  or  large  encrusting,  sometimes  in 
hemispheric  flattened  forms,  or  in  plates  superimposed ;  cett- 
aheaths  arranged  in  irregular  alternating  hnes,  imbricating, 
apertures  arching  or  triangular,  with  apex  above  ;  cells  nu- 
merous, penetratmg  the  sheath  to  waved  or  undulating  long 
tubes,  the  cementation  of  which  forms  the  thickened  basis 
on  which  the  cell-sheatha  repose. 

We  have  here  associated  the  Ceramopora  of  Hall  with 
the  lAmaria  of  Steininger,  modifying  the  generio  descrip- 
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ijnestionable.wdotiier  the  differences  on  whicli  Rcemer  estab- 
lished the  genns  Mart/inariti,  or  those  on  which  Milne  Ed- 
varda  established  iho  genus  Escfiarina,  will  be  found  suffi- 
ciently essential  to  justify  their  separation  from  Fluttra.  It 
can  not  be  considered  othenrise  than  a  great  evil  to  multi- 
ply genera,  where  specific  distinctions  would  amply  supply 
all  the  demands  of  scicntifie  classification.  The  variation  of 
type  by  essential  structural  modifications  should  form  the 
only  true  basis  of  generic  distinctions. 

Our  species  rtseinbtes  the  F.  irregularis  of  Lonad.  {Dix. 
Oeol.  of  SusBex,\).  319,  Tab.  xviii^  B.  Eg.  9,  10, 11),  but  dif- 
fers by  the  situation  of  the  ovarian  capsules  at  the  base  of  the 
cells,  and  the  absence  of  notches  at  the  extremities  of  the 
straight  borders  of  the  apertures. 


14—16  T,  Flustha  tubbsculata,  n.  sp. 

Sryozown,  a  single  encrusting  calcareous  expansion,  form- 
ed of  oval,  hexagonal,  or  mostly  quadrangular  cells,  visible  to 
the  naked  eye,  in  juxtaposition,  opening  directly  or  obliqae- 
ly  upward  on  one  face  of  the  Bryonoum,  being  irregularly 
uteniate  in  their  distribution ;  ctUs  mostly  open,  by  the  de- 
stmction  of  their  exterior  expansion  ;  walls  Ibin,  common  to 
adjoining  cells,  characterized  by  four  round  tubercles  at  each 
angle  of  the  cell  when  quailrangular;  exterior  covering,  where 
traced,  a  flat  disc  with  small  apertures  a  little  above  the  cen- 
tre ;  occasional  small  openings  at  the  junctions  of  the  cells, 
which,  probably,  represent  the  former  seat  of  the  gemmifer- 
ous capsules ;  cells  14  to  16  in  a  space  of  two  lines. 

Oeol.  Pos.  and  Loc. — Second  Archimedes  Limestone  of 
the  Carboniferous  series.  Barret's  Station,  St.  Loais  County. 

We  are  compelled  in  offering  these  two  species  of  Flustra, 
to  give  a  passing  notice  to  a  remark  made  by  M,  Pictet  in 
his  "  Traite  de  I'aUontologie^'  in  which  he  asserts  that  the 
great  majority  of  Paleeozoic  species  of  Cdlulina  (Escha- 
roides,  Milne  Edw.),  which  have  been  described  by  authors, 
do  not  really  belong  to  this  order,  but  to  the  Oentrifktgina 
or  Bryozoa  with  long  tubes.  It  will  be  obvious,  we  believe, 
from  the  figures  and  descriptions  given  above,  that  some  fam- 
ilies at  least  of  the  Ceilulina  have  lived  during  the  Palieo- 
zoic  period ;  the  cells  of  the  two  species  above  are  such  as  we 
find  in  modem  CeUeporinct,  and  such  as  no  one  would  be  in- 
clined to  refer  to  the  Tubuliporina.  We  are  inclined  to  be- 
lieve that  many  other  proo&  could  be  famished  of  the  inac- 
curacy of  the  opinion  to  which  we  have  referred. 
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Cjueationable,  whether  the  differonces  on  which  Rcemer  estab- 
Iiahed  the  genus  Marginaria,  or  those  on  which  Milne  Ed- 
wards establislied  the  genua  ^scharina,  will  b"  * 
ciently  essential  to  justify  their  separation  from 
cnn  not  be  considered  otherwise  than  a  great  i 
ply  genera,  where  specific  distinctions  would  i 
all  the  demands  of  scientific  classification,    Thi 
type  by  essential  structural  modifications  ahou 
only  true  basis  of  generic  distinctions. 

Our  species  resembles  the  ^,  irregvlaris  of  Longfi  ' 
Choi,  of  Sussex,  p.  319,  Tab.  xviit.,  B.  fig.  9,  10, 11), 
fere  by  the  situation  of  the  ovarian  capsules  at  the  ^—•^ 
cells,  and  the  absence  of  notches  at  the  extren       s  « 
straight  borders  of  the  apertures. 


I  n— IB  1.  I        Flcstba  tubbbcdlata,  n,  ap. 

Bryozoum,  a  single  encrusting  calcareous  expa 
ed  of  oval,  hexagonal,  or  mostly  quadrangular  cell 
the  naked  eye,  in  juxtaposition,  opening  directly  or 
ly  upward  on  one  face  of  the  Bryozoum,  being  in 
^ternate  in  their  distribution ;  cella  mostly  open,  b" 
Btruction  of  their  exterior  expansion  ;  walla  thin,  cc 
adjoining  cells,  characterized  by  four  round  tubcrclea 
angle  of  the  cell  when  quadrangular;  exferioT- cowering',  wuere 
traced,  a  flat  disc  with  small  apertures  a  little  above  the  cen- 
tre ;  occasional  small  openings  at  the  junctions  of  the  cells, 
which,  probably,  represent  the  former  seat  of  the  gemmifer- 
OUB  capsules  ;  cells  14  to  16  in  a  space  of  two  lines. 

Oeol.  PoB,  and  Loc. — Second  Archimedes  Limestone  of 
the  Carboniferous  series.  Barret's  Station,  St.  Louis  County. 

We  are  compelled  in  offering  these  two  species  of  Flustra, 
to  ^ve  a  passing  notice  to  a  remark  made  by  M.  Hctet  in 
his  "  JVaitS  de  Paleontologies  in  which  he  asserts  that  the 
great  majority  of  Palieozoic  species  of  CeSttlina  {Eacha- 
Toides,  Milne  Edw.),  which  have  been  described  by  authors, 
do  not  really  belong  to  this  order,  but  to  the  Centrifugina 
or  BryOEoa  with  long  tubes.  It  will  be  obvious,  we  believe, 
from  the  figures  and  descriptions  given  above,  that  some  fam- 
ilies at  least  of  the  Cellulina  have  lived  during  the  Palroo- 
Boic  period ;  the  cells  of  the  two  species  above  are  such  as  we 
find  in  modem  Oell^orma,  and  such  as  no  one  would  be  in- 
clined to  refer  to  the  TuMUiporina.  We  are  inclined  to  be- 
lieve that  many  other  proofs  could  be  furnished  of  the  inac- 
curacy of  the  opinion  to  which  we  have  referred. 
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g,'  5         POLYPOSA  TUBEKOULATA,  U.  Bp. 

Sryozoum  a  fan-like  eipanaion,  probably  one  or  two  inch- 
es wide. 

LongituJitial  mys  moderately  large,  pretty  uniform  in  siae, 
suddenly  enlaived  before  and  after  bifiircntion;  dichotomizing 
at  one,  one  aniT  a  half,  and  near  two  lines  apart ;  dichotomic 
ing  oppositely  on  two  braiichefl  from  the  main  branch ;  stems 
acarcefy  diminished  one-half  by  branching  and  rapidly  attun- 
ing their  original  size. 

Diasepimentu  small,  about  one-third  as  large  as  the  rays, 
aboQt  ono-third  the  transverse  diameter  and  one-fifth  the  lon- 
gitudinal diameter  of  the  fencstrules,  slightly  depressed,  not 
expanding  much  at  junction  with  the  rays. 

Feneatndea  oblong  subqaadrangular,Bometimes  shortly  spat- 
ulate  or  tiregnlar  near  the  bifurcations,  twice  as  long  as  broad, 
slightly  broader  than  the  raya  generally  opposite.  In  a  space 
of  two  lines  longitudinally  there  are  three  and  four-fifths,  and 
transversely  five  fenestrules ;  or,  in  five  millimetres,  there  are 
four  longitudinally,  and  six  transversely. 

Celt^ores  small,  round,  with  thin  Ups  slightly  raised  above 
the  surface,  alternate,  their  own  diameter  apart,  in  from  three 
to  six  more  or  less  regular  lines  upon  eacli  ray,  having  a  very 
slightly  raised  keel  between  them,  and  having  generally  on 
the  middle  keel  an  irregular  line  of  round  tubercles,  which 
sometimes  intermits,  ana  sometimes  shows  a  disposition  to 
become  double.  Cell-pores  five,  tubercles  three  or  four  to 
each  fenestrule. 

Reverse  covered  by  s  dense  cortical  substance,  with  a  fev 
scattered  granules. 

Qeol.  Poa.  A  Loc. — Third  or  T^per  Archimedes  Lime- 
stone  of  the  Carboniferous  series,  Chester,  111,  In  my  own 
collection. 

Comparisons. — This  delicate  species  bears  some  analogy  in 
its  measurements  and  general  features  to  the  P.  bifitrcata 
(Fischer,  Oryct.  Mos.)  as  quoted  bj^  Keyserling,  which  wag 
described  by  the  latter  from  a  specimen  ground  upon  the  re- 
verse. Independently  of  the  lines  of  tubercles  upon  the  lon- 
gitudinal ram  there  are  other  minor  differences,  which  will 
show  that  they  are  not  identical, — such  as  the  slow  develop- 
ment of  the  longitudinal  ribs,  thb  greater  number  of  cell-pores 
upon  them,  and  probably  the  more  oval  form  of  the  fenes- 
trules in  our  species.  The  Polypora  feutuoaa,  D'OrbT  &or- 
gonia,  Kon.,  and  Metmora  laxa,  PhillT  are  too  imperfectly 
described  to  be  submitted  to  comparison  from  descriptions 
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alone.  Where  the  general  characters  are  so  nearly  nllko 
aa  in  the  genus  Polypora,  it  is  often  difficult  to  establish  spe- 
cific differences  among  them ;  in  many  cases  this  can  be  at- 
tained only  by  accurate  meajsurcment  and  minuteness  of  de- 
tail in  our  specific  descriptions.  The  P.  incepta  of  Hall  is  a 
carinated  gpecicB,  but  it  has  no  line  of  tubercles  on  the  lon- 
gitudinal rays. 


„■  ,'  PoLVPOBA  BiARMicA,  KeyBerling- 

I  8x4  I  ■'  ^ 

This  species  is  found  in  the  Upper  Archimedes  Limestone 
of  Chester,  Illinois ;  at  least,  there  are  such  slight  differences 
between  the  specimens  observed  and  that  dcBcribod  in  the 
excellent  description  given  by  him  of  this  species,  that  we 
could  find  no  grounds  on  which  to  base  n  separation.  The 
measurements  given  are  precisely  the  same,  and  the  only  dif- 
ferences are,  in  the  existence  of  four  cells  after  bifurcation, 
and  as  high  as  eight  after  fiill  expansion  of  the  rays.  These 
data  are  surely  not  sufficient  to  authoriKe  a  specific  distinc- 
tion. It  has  four  pores  to  eacli  fenestrule.  The  P.  biarmica 
is  a  Permian  species,  but  is  here  found  below  the  Coal  Ucas- 
ures  of  the  Carboniferous  scries  of  the  Western  States.* 


L.  T. 
8tX7- 


Fenebtella  bant  ASA,  n. 


Bryozoum  funnel-shaped,  widely  expanded,  fixed  by  many 
strong  pedicIcB,  some  of  which  are  single  and  others  branched. 

Lonffitudinal  raua  slender,  basaliiform,  with  a  sharp  keel 
when  much  worn ;  but  thicker,  rounder,  and  with  a  line  of 
long  tnbercles  very  slightly  elevated  above  the  surface  in  its 
more  perfect  condition. 

Dissepiments  moderately  thick,  expanded  at  junction  with 
the  longitudinal  rays,  slightly  depressed,  or  on  a  level  with 
the  rays;  one-fonrlh  as  wide  as  the  length  of  the  fenestrules 
and  about  half  the  size  of  the  longitui^nal  ribs,  half  a  line 
apart. 

FeneMntlea  more  or  less  oval  near  base,  oblong  oval  near 
the  middle  of  the  expansion,  slightly  wider  than  longitudinal 


•  In  quoting  Ke7aorling'B  spetie*  of  Polypora  abicribrara,  (Vol.  I.,  p.  287, 
Trans.  Acad,  of  Soi.,  81. 1/ouis.l  it  wis  printed  "aliirribnxli"  by  an  orer- 
light;  and  in  deicribing  P.  Vanovitntii,  the  worda  "two  to  three  porM 
to  each  feaetoulx"  were  MddcnUllj'  omitled. 
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rays ;  in  a  space  of  two  lines  longitudinally,  tl  iro  ar* 
and  a  half  fenestrnlea,  and  six  to  seven  transve       v. 

Cell-pores  large,  i-ound,  or  oval,  and  round- 
perfect,  generally  five  to  each  feneatrule,  except 
where  the  fenestmles  are  shortened  by  age. 

Jieverse  minutely  granular,  or  striate  when  w 
ing  many  single  and  some  branching  pedicles,  i 
eral  bars,  which  supported  it  when  tossed  by  t 
sea,  in  which  it  resided;  its  pedicles  shoot  dowi 
rootlets  of  the  Banyan-tree  of  India. 

GeoL  Pog.  db  Loc. — Second  or  Middle  Arcl 
stone  of  the  Carboniferous  series,  ^^..  „,  u, 

Co.,  Mo.     In  my  own  cabinet. 

Comparisons. — The  only  species  to  which      is  bean 

resemblance  is  tlie  F.  patida  of  McCoy; ;  it  t 

prominent  keel  when  perfect,  is  much  wider  in  its 
and  its  fonestmles  are  only  a  shade  wider  than  the 
nal  rays ;  near  the  base  it  has  only  four  large  cei 
fenestrule,  but  more  towards  the  border  it  has  at 
It  may  be  identical,  as  its  general  outline  and  ito,  , 
menta  agree  very  nearly  with  his  species.  It  seems,  I 
to  be  a  distinct  and  ranch  lai^r  species,  having  a  nii> 
radicles  that  would  indicate  an  expansion  of  at  least 
three  inches. 


EXPLANATION  OF  PLATES. 
Platb  XV. 

fig.  1, — Feneitralia  St.  Ludovici. 
"     1  a. — The  Mune  much  magnifled  (ideal). 
"     2. — Peneatells  plumosa. 
"     2  a. — Same  magnifled. 
"    8. — Polypora  VartoTiensij. 
"     8  a,  b. — Same  magnified, 
"    4. — Coicinium  Keyierlingi. 
"    i  a.— Dimple  magnifled  to  ihow  the  ammgement  of  celU  in  the 

bottom. 
"    6.  Poljporn  intermedia. 
"     f>  a. — Same  magnified. 

Plate  XVI. 
Fig.  1. — Coicinium  cribriformis. 
■'    2.— Polypora  Hezicana. 
"    2  a. — Same,  nugnifled  cell*  (ideal). 
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qneationable, whether  the  dlffereacea  on  which  RoimGr  cBtab* 
hshed  the  genus  Marginaria,  or  those  on  which  Milne  Ed- 
wards establislifil  the  genus  Escliarina,  will  be  fouod  suffi- 
ciently essent  i^il  u>  justify  their  separation  from  Fluatra.  It 
can  not  be  oonsiilured  otherwise  than  a  great  evil  to  multi- 
ply genera,  ■where  speciltG  distinctions  would  amply  supply 
all  the  demaDiJH  of  scientifiD  classification.  The  variation  of 
type  by  essential  structural  modifications  should  form  the 
ODly  true  basis  of  generic  distinctions. 

Our  speoiea  resembles  the  F.  irregularis  of  Lonsd.  (Dix. 
Oeol.  of  Sussex,  p.  319,  Tjib.  xriii.,  B.  fig.  9,  10, 11),  but  dif- 
feni  by  the  situation  of  the  ovarian  capsules  at  the  base  of  the 
cells,  and  the  absence  of  notches  at  tho  extremities  of  the 
strugbt  borders  of  the  apertures. 


|j___l,l        Flustka  tubercui-ata,  n,  ap. 

Sryozoum,  a.  single  encrusting  calcareous  expansion,  form- 
ed  of  oval,  hexagonal,  or  mostly  quadrangular  cells,  visible  to 
the  naked  eye,  iu  juxtaposition,  opening  directly  or  oblique- 
ly npward  on  one  face  of  the  Bryozoum,  being  irregularly 
utemate  in  their  distribution ;  celU  mostly  open,  by  the  de- 
■tmction  of  their  exterior  expansion  ;  walh  thin,  common  to 
s^oining  cells,  characterized  by  four  round  tubercles  at  each 
ang^e  of  the  cell  when  quadrangular;  exterior  covertngi,  where 
traced,  a  flat  disc  with  small  apertures  a  little  above  the  cen- 
tre; occasional  small  openings  at  the  junctions  of  the  cells, 
vhich,  probably,  represent  the  former  seat  of  the  gemmifer- 
ous capsules ;  cells  14  to  16  in  a  space  of  two  lines. 

Oeol,  Po8,  and  Loc. — Second  Archimedes  Limestone  of 
the  Carboniferous  series.  Barret's  Station,  St.  Louis  County. 

We  are  compelled  in  offering  these  two  species  of  Flustra, 
to  ^ve  a  passing  notice  to  a  remark  made  by  M.  Hctet  in 
his  "  TraitA  de  Paleontologies  in  which  he  asserts  that  the 
great  majority  of  Paleeozoic  species  of  CeBulina  (Etcha- 
roideg,  Milne  Edw.),  which  have  been  described  by  authors, 
do  not  really  belong  to  this  order,  but  to  the  Centrifitgina 
or  Bryozoa  with  long  tubes.  It  will  be  obvious,  we  believe, 
from  the  figures  and  descriptions  given  above,  that  some  fam- 
ilies at  least  of  the  Ceilulina  have  lived  during  the  Palroo- 
zoic  period  ;  the  cells  of  the  two  species  above  are  such  as  we 
find  in  modern  Gelleporina,  and  such  as  no  one  would  be  in- 
clined to  refer  to  the  Tubuliporina.  We  are  inclined  to  be- 
lieve that  many  other  proo&  could  be  furnished  of  the  inac- 
curacy of  the  opinion  to  which  we  have  referred. 
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3'X5  POLTPOBA   TtlBEECULATA,   U.  sp. 

Bryozoum  a  fan-like  espansion,  probably  one 

Longitudinal  rays  moderately  large,  pretty  ui 
suddenly  enlarged  before  and  after  bifurcation;  A 
at  one,  one  and  a  half,  and  near  two  lines  apait 
ing  oppositely  on  two  branches  from  the  main  brai.^ 
scarcely  diminished  one-half  by  branching  and  rapid. _, 
ing  their  original  size. 

JHseepitnenta  small,  about  one-third  aa  largi  e 

about  one-third  the  transverse  diameter  and  om 
gitudinal  diameter  of  the  fenestrales,  slightly  de 
expanding  much  at  junction  with  the  rays. 

Peneatrules  oblong  subqnadrangnlar, sometimes  she 
ulate  or  irregular  near  the  bifurcations,  twice  as  long  u. 
shghtly  broader  than  the  rays  generally  ojjposite 
of  two  lines  longitudinally  there  are  three  and  fi 
transversely  five  feDestrulea;  or,  in  five  millimetn, 
four  longitudinally,  and  six  transversely. 

Cell-pores  small,  round,  with  thin  lips  slightly  r; 
the  suHace,  alternate,  their  own  diameter  apart,  in 
10  BIX  more  or  less  regular  lines  upon  each  ray,  ha. 
slightly  raised  keel  between  them,  and  having  generally  uu 
the  middle  keel  an  irregular  line  of  round  tubercles,  whioh 
sometimes  intermits,  and  sometimes  shows  a  disposition  to 
become  double.    Cell-pores  five,  tubercles  three  or  four  to 
each  fenestrule. 

Severae  covered  by  a  dense  cortical  substance,  with  a  few 
scattered  granules. 

Qeol.  Pot.  tt  Loc. — Third  or  Upper  Archimedes  Lime- 
stone of  the  Carboniferous  series,  Chester,  111.  In  my  own 
collection. 

Comparisons, — Thia  delicate  species  bears  some  analogy  in 
its  measurements  and  general  features  to  the  J*,  bifiircata 
(Fischer,  Oryct.  Moa.)  as  quoted  by  Keyaerling,  which  was 
described  by  the  latter  from  a  specimen  ground  upon  the  re- 
verse. Independently  of  tbe  lines  of  tubercles  upon  the  lon- 
gitudinal rays,  there  are  other  minor  differences,  which  will 
show  that  they  are  not  identical, — such  aa  the  alow  develop- 
ment of  the  longitudinal  ribs,  thb  greater  number  of  cell-pores 
upon  them,  and  probably  the  more  oval  form  of  the  fenes- 
trules  in  our  species.  The  Polypora  faatuota,  D'Orb,  Oor- 
gonia,  Kon.,  and  Setepora  laxa,  Philip  are  too  imperfectly 
described  to  be  submitted  to  compariaon  from  descriptlona 
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rays;  En  a  space  of  two  lines  longitiidinally,  there  are  three 
and  a  half  fenestrules,  ajtd  six  to  seven  transversely. 

CeU^ores  large,  round,  or  oval,  and  round-lipped ;  when 
perfect,  generally  five  to  each  fcneBtrule,  eicept  near  the  base, 
where  the  fenestnilea  aie  shortened  by  age. 

Reverie  minutely  granular,  or  striata  when  worn,  base  hav- 
ing many  single  and  some  branching  pedicles,  stayed  by  lat- 
eral bars,  which  supported  it  when  tossed  by  the  tumultnons 
sea,  in  which  it  resided ;  its  pedicles  shoot  downward  like  the 
roodets  of  the  Banyan-tree  of  India. 

QeoL  Pos.  cfc  Loc. — Second  or  Middle  Archimedes  lime- 
stone of  the  Carboniferous  scries,  Barrett's  Station,  St.  Loois 
Co.,  Mo.     In  my  own  cabinet. 

Comparisons. — The  only  species  to  which  this  bears  a  close 
resemblance  is  the  F.  patuta  of  McCoy;  but  it  has  not  a 
prominent  keel  when  perfect,  is  much  wider  in  its  expansion, 
and  its  fcnestrules  are  only  a  shade  wider  than  the  longitudi- 
nal rays;  near  the  base  it  has  only  four  large  cells  to  each 
feDeatnile,  but  more  towards  the  border  it  has  at  least  five. 
It  may  be  identical,  as  its  general  outline  and  its  measure- 
ments agree  very  nearly  with  his  species.  It  seems,  however, 
to  be  a  distinct  and  much  larger  species,  having  a  number  of 
radicles  that  would  indicate  an  expansion  of  at  least  two  or 
three  inches. 


EXPLAXATIOS  OF  PLATES. 
Platb  XV. 

Fig.  ].— Feneitralia  St.  Ludovid. 

"  1  a. — The  Mcue  much  magnified  (ideil). 

"  2. — Feneftella  plomoM. 

"  2  a. — Same  magnified. 

"  8. — Folypora  VarioTiensii, 

"  3  a,  b. — Same  magnifled. 

"  t. — Coicininm  Keyierlingi. 

"  4  a.— Dimple  magniSed  to  show  the  anangement  of  cella  in  the 


6.  Polypora  intermedia. 
6  a. — Same  magnified. 


— Poljpora  Mezicana. 

a. — Same,  maKoifled  cell*  (ideal). 
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alone.  Where  the  general  characters  are  so  nearly  alike 
as  in  the  genus  Polypora^  it  is  often  difficult  to  establish  spe- 
cific differences  among  them ;  in  many  cases  this  can  be  at- 
tained only  by  accurate  measurement  and  minuteness  of  de- 
tail in  our  specific  descriptions.  The  P.  incepta  of  Hall  is  a 
carinated  species,  but  it  has  no  line  of  tubercles  on  the  lon- 
gitudinal rays. 


^*    '  I  PoLYPOEA  BiASHiCA,  Keyscrling. 

This  species  is  found  in  the  Upper  Archimedes  Limestone 
of  Chester,  Illinois ;  at  least,  there  are  such  slight  differences 
between  the  specimens  observed  and  that  described  in  the 
excellent  description  given  by  him  of  this  species,  that  we 
could  find  no  grounds  on  which  to  base  a  separation.  The 
measurements  given  are  precisely  the  same,  and  the  only  dif- 
ferences are,  in  the  existence  of  four  cells  after  bifurcation, 
and  as  high  as  eight  after  full  expansion  of  the  rays.  These 
data  are  surely  not  sufficient  to  authorize  a  specific  distinc- 
tion. It  has  four  pores  to  each  fenestrule.  The  P,  biarmica 
b  a  Permian  species,  but  is  here  found  below  the  Coal  Meas- 
ures of  the  Carboniferous  series  of  the  Western  States.* 


Fenestella  bantana,  n.  sp. 

Bryozoum  funnel-shaped,  widely  expanded,  fixed  by  many 
strong  pedicles,  some  of  which  are  single  and  others  branched. 

Longitudinal  ravs  slender,  basaltiform,  with  a  sharp  keel 
when  much  worn ;  but  thicker,  rounder,  and  with  a  line  of 
long  tubercles  verjr  slightly  elevated  above  the  surface  in  its 
more  perfect  condition. 

Dissepiments  moderately  thick,  expanded  at  junction  with 
the  longitudinal  rays,  slightly  depressed,  or  on  a  level  with 
the  rays ;  one-fourth  as  wide  as  tne  length  of  the  fenestrules 
and  about  half  the  size  of  the  longitudinal  ribs,  half  a  line 
apart. 

Fenestrules  more  or  less  oval  near  base,  oblong  oval  near 
the  middle  of  the  expansion,  slightly  wider  than  longitudinal 

♦  In  quoting  Kejseriing's  species  of  Polypora  obicribrata,  (Vol.  I.,  p.  237, 
Trans.  Acad,  of  Set.,  St.  Louis.)  it  was  printed  "obieribrati"  by  an  orer- 
•Ight;  and  in  describing  P.  Varsoviensis,  the  words  ''two  to  three  pores 
to  each  fenestrule"  were  acddentallj  omitted. 
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rays;  in  a  space  of  two  lm«s  longitudinally,  thera  are  three 
and  a  half  fencstrules,  and  six  to  seven  trausreraely. 

Cell-porea  large,  ronnd,  or  oval,  and  round-lipped ;  when 
perfect,  generally  five  to  each  fencstrule,  except  near  the  base, 
where  the  feneetrulcs  ai'e  eliortcned  by  age. 

Reverse  minutely  granular,  or  striate  when  worn,  base  hav- 
ing many  single  and  some  branching  pedicles,  stayed  by  iat- 
eraJ  bars,  which  supported  it  when  tossed  by  the  tumultnoua 
sea,  in  which  it  resided ;  its  pedicles  shoot  downward  like  the 
rootlets  of  the  Banyan-tree  of  India, 

QeoL  Poa.  A  Loc. — Second  or  Middle  Arehimedea  Lime- 
stone of  the  Carboniferous  series,  Barrett's  Station,  St.  Louis 
Co-  Mo.    In  my  own  cabinet. 


Compariaons. — The  only  species  to  which  this  bears  a  close 
resemblance  is  the  F.  patula  of  McCoy;  but  it  has  not  a 
prominent  keel  when  perfect,  is  much  wider  in  its  expansion, 
and  its  fenestruleB  are  only  a  shade  wider  than  the  longitudi- 
nal rays ;  near  the  base  it  baa  only  four  large  cells  to  each 
fenestrule,  but  more  towards  the  border  it  has  at  least  five. 
It  may  be  identical,  as  its  general  outline  and  its  measure- 
ments agree  very  nearly  with  liis  speoiea.  It  seems,  however, 
to  be  a  distinct  and  much  larger  species,  having  a  number  of 
radicles  that  would  indicate  an  expansion  of  at  least  two  or 
three  inches. 


EXPLANATION  OF  PLATES. 
Platb  XV. 

Kg.  I. — Fenettralia  St.  LadoTici. 
"     1  a. — The  same  much  magnifled  (ideal). 
"     2. — Fenestella  plontoaa. 
"    2  a. — Same  magnifled. 
"    8. — Polypora  VariOTieniij. 


4. — Coicinium  KejierliDgi. 

4  a.— Dimple  magnifled  to  thow  the  arrangement  of  cella  in 

bottom. 
5.  Pol^rpora  intermedia. 
6  a. — Same  magnified. 

Plate  XVI. 
g.  1.— CMcinium  cribrifiirmiB. 
2. — Poljpora  Meiicana. 
2  a.— Same,  ma^lSed  cell*  (ideal). 
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Fig.  2  b. — Same,  surface  without  cells  magnified. 
"    8. — Polypora  Shumardii. 
"    8  a. — ^Reverse  magnified. 
"    8  (. — Medallion  face  magnified  (ideal). 

Plate  XVIL 


Fig.  1. — Semicoscinium  rhomboideum. 

"  1  a. — Fenestrules  enlarged. 

"  1  6. — ^Tortuous  tubes  enlarged. 

"  1  c. — ^End  view  of  the  sole  (ideal). 

"  1  </.— Cell  structure  (ideal). 

"  1  e. — Terraced  appearance  of  ceUs  broken  off  near  sole. 

"  1  /.—Fig.  of  the  same. 

"  2.^Flu8tra  spatulata. 

"  2  a. — Encrusting  tuberculations  on  another  fossil. 

*'  2bf2  c. — ^Enlarged  views  of  structure. 

"  8. — ^Flustra  tuberculata,  nat.  size. 

"  8  a. — Same  magnified. 

**  Z,  b,  c,  d. — CeUs  much  enlarged,  showing  tubercles. 

"  8  e. — Side  view  of  ceUs. 

"  8/.— Cells  restored. 

"  4. — Fenestella  hemitrypa,  nat.  size. 

"  4  a. — Same  magnified. 

Plate  XVIII. 

Fig.  1. — ^Limaria  falcata. 

"  1  a. — Same,  cells  enlarged. 

"  1  b. — ^Ideal  view  of  same. 

"  1  c— Side  view  of  cells. 

"  2. — Septopora  Cestriensis. 

"  2  a. — ^Reverse. 

"  2  6. — ^Medallion  &ce  enlarged. 

"  2  c. — More  enlarged. 

"  8. — ^Polypora  tuberculata. 

"  4. — ^Fenestella  banyana. 

"  4  a. — Magnified  view  of  radicles. 

*'  4  b. — ^Magnified  view  of  fenestrules  and  cells. 
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sive  species,  C  JS^linum,  which  attaches  itself  to  all  the 
weeds  growing  in  flax  fields,  and  min'  be  cultivated  on  Vtcia, 
Impatiens,  and  many  other  plants.  liich  uonriahment  on  suc- 
cultist  plants  expands  the  organs,  enlarges  the  flowers,  in- 
creases the  whole  plant,  and  thus  gives  rise  to  varieties  which 
at  times  hare  been  distinguished  as  species ;  C.  JSpithymvm 
in  clover  fields  becomes  what  has  been  called  C.  Trif<^ii ; 
C.  EuropfBO,  on  vetches,  G.  Viciee,'  C,  Gronovii'm  shaded 
miry  Boil,  on  Saururus,  CSaumri ;  Xhn  overgrown  form  of 
C,  Africana  is  C.  Capenaia,  etc. 

The  AaiM^orm  (suckers)  of  CfMcuffi  deeply  penetrate  into 
the  tissue  of  the  nurse,  and  they,  with  parts  of  the  stem  im- 
bedded in  this  tissue,  are  able  to  repi-oduce  the  plant  after  all 
external  vestiges  of  the  stem  have  been  rubbed  oC  This  the 
gardeners  often  have  occasion  to  deplore  in  regard  to  a  varie- 
ty of  C  Epithymum,  which  has  become  a  pest  to  some  green- 
houses ill  Europe ;  I  have  observed  the  same  fact  in  different 
species  which  I  have  had  under  cultivation,  especially  in  C. 


The  species  of  Cuacuta  naturally  arrange  themselves  in 
three  largo  groups,  distinguished  by  their  styles  and  stig- 

1.  Those  with  two  equal  stylet  and  elongated  atiffmata. 
They  are  nativeB  of  the  old  world,  exclusively,  and  have  rare- 
ly and  only  temporarily  been  introduced  with  cultivated  plants 
into  America.  ( C.  ^ilinum  with  flax  into  some  of  our  East- 
em  States,  and  C  Europcea  with  vetches  in  HaytjO  They 
may  be  termed  Cuaeuta  proper.  {Cuscula  and  Epilin^la, 
Pfeiflfer,  Bot.  Zeitg.  III.  673 ;  Cuacuta,  EpilinOla,  and  Suc- 
cuta,  DesM.  Et.  pp.  88 — 41.) 

2.  Those  with  two  vnegual  atylea,  and  abbreviated,  usually 
capitate,  atiffmata.  They  abound  in  America  and  Oceanica,  and 
in  the  southern  and  eastern  parts  of  Asia ;  a  few  species  even 
penetrate  into  western  Asia  and  southern  Europe,  and  a  sin- 
gle species  is  found  in  southern  Africa.  Cultivation  has  tem- 
porarily introduced  one  species  into  Europe  (C.  racemosa 
from  Chili,  under  the  name  of  C.  suaveolma).  This  group 
may  be  comprised  under  the  name  of  Oratnmica,  a  genus 
established  by  Loureiro  in  his  Flora  Cochinchinensis,  L  212, 
on  a  species  bebn^ng  here.  {Enffelmannia,  Pfeiffer,  Bot. 
Zeitg.  III.  678,  not  Torrey  &  Gray,  nor  Klotzsch ;  Efeiferia, 
Buchinger  Ann.  So.  Nat.  IX.  88,  not  Salm-Dyck;  Suchinge' 
ra,  F.  Schultz  in  Jsbrb.  Pharm.  1847 ;  Casautha,  DesM.  Et. 
40 ;  Orammica,  DesM.  Bull.  Soc.  Bot.  France,  I.  295. 
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The  flowers  fire  mostly  sesailc  anii  densely  clustered,  form- 
ing globose  heads  in  the  axila  of  single  braots  without 
bracts  in  the  infloreacent'e.  The  central  Howers  open  first ; 
the  exterior  ones  are  occasionally  abortive.  C.  Epithymu^n 
has  Bomotimes  short  pedicels,  and  C  JJabylonica  is  always 
pedicelled.  The  corolla  always  remains  on  top  or  around  the 
capsule,  never  at  its  base.  Epistamineal  scales  are  always  pre- 
sent, though  sometimes  very  thin  and  small,  and  easily  over- 
looked. 

The  species  of  this  group  inhabit  Europe,  western  and  cen- 
tral Asia,  and  northern  Africa  to  the  Canary  Islands. 

{  1.     Styles  longer  than  otaxv. 

1.  C.  Babtloxica,  Ancher!  mss.;  Choisyl  Cusc.  174, 
t.  1,  f.  I ;  UC.  Prod.IX.  453.  C.  peduncularis,  Kotschy !  in 
sched. — Well  characterized  by  its  podiceiied  flowers,  truncate 
calyx  and  almost  entire  scales  ;  appi'oaching  by  its  inflores- 
cence to  those  other  Asiatic  species,  comprised  in  the  section 
£^\8tigma. — Bagdad,  Aucher-Eloy!  1420  and  31S3;  on  the 
Tigris,  No6 !  in  Kurdistan,  Kotschy !  388,  a. 

Var.  ELKGAN8,  C.  ef«^an«,  Bolss.  ifc  Balausa!  Diag.  or,  II, 
3, 129,  from  the  alpine  regions  of  the  Taurus,  Balansa  I  708 ; 
scarcely  distinct  from  C,  Jiabylonica  except  by  the  papillose 
prettily  rose-colored  flowers,  and  by  the  scales  being  a  little 
more  dentate  and  somewhat  incurved. 

2.  C.  Epithtmom,  Murray  in  Lin.  syst.  ed.  18.     O.Euro- 

SiO,  0  Lin.  sp.  180.  C.  minm-,  Bauh,  pin,  219.  DC.  FL  fr. 
L  644.  DC.  Prod.  IX.  453.  C.JU^ormia,  fJ,  Lam.  'Fl.  fr. 
II.  307. — To  this  well  known  and  common  European  species 
some  authors  have  assigned  all  the  diflierent  forms  I  am  go- 
ing  to  enumerate  below,  while  others  have  separated  several 
of  them  as  distinct  species;  others,  again, have  united  with  it 
a  number  of  other  forms  which  I  must  consider  distinct,  espe- 
cially such  as  I  class  with  C.  planijiora;  some  have  even 
mixed  up  with  it  the  very  distinct  C.  Europeea. 

It  is  certainly  difficult  to  make  precise  the  limits  of  C.  Epi- 
thytnum  and  C.  pkmijtora,  and  some  forms  which  I  class  un 
der  var.  Kotachyi  of  the  former,  and  others  which  fall  under 
var.  approximata  of  the  latter,  apparently  are  more  closely  al- 
lied than  the  extremes  of  either  species  among  themselves ; 
while  the  common  C.  J^nthymum,  especially  the  form  known 
as  C.  Trifolii,  is  as  distinct  as  can  be  from  Tenore's  ori^i^al 
C.  pUmifiora.  I  arrange  the  diflerent  forma  in  the  following 
order : 

Var.  a.  VULOABI8,  the  common  form  of  central  Europe  ex< 
tending  west  to  Great  Britain,  north  to  Scandinavia,  south  to 
northern  Spain  (Boaigeau  1 655),  northern  Italy  (C.  acuti^ora, 
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daced  almost  to  a  point ;  it  runs  in  the  direction  of  the  inte- 
rior angle  of  the  seed  {longitudinal^  DesM.),  or  at  right  an- 
gles with  it  {transverse^  DesM.),  or  it  has  an  intermediate, 
obliqne  direction.  In  some  sections  I  find  these  characters 
snfficiently  distinct;  in  others  they  seem  to  be  less  reliable; 
in  the  American  Oascutce  I  have  often  found  them  interme- 
diate, and  variable,  often  in  seeds  from  the  same  capsule. 
Wherever  only  one  or  two  seeds  in  a  capsule  come  to  matu- 
rity their  shape  becomes  less  distinct,  and  offers  no  good 
characters.  It  is  scarceljr  necessary  to  add  that  only  ripe 
seeds  ought  to  be  exanuned ;  unripe  ones,  especially  when 
pressed  hard,  have  led  to  the  strangest  mistakes ;  winged  or 
margined  seeds,  described  by  authors,  are  such  unripe  seeds. 
Nearly  ripe  seeds  are  smoother  and  larger,  when  soaked,  than 
ripe  ones. 

The  embryo  has  been  supposed  to  offer  good  characters ; 
but  I  have  reason  to  believe  that  those  embryos  with  one  or 
few  circumvolutions  (such  as  the  one  figured  by  Webb,  Phyt. 
Can.  in.,  pi.  142,  fig.  14)  are  taken  from  unripe  seeds. 

Another  character  which  I  at  one  time  relied  on  for  gene- 
ric distinction  of  CusciUecB  is  found  in  the  calyx.  TJsuiQly  it 
is  gamosepidous,  but  in  some  American  species  it  is  formea  of 
entirely  distinct  and  imbricate  sepals,  not  different  from  the 
surrounding  bracts — a  character  whichprevails  in  Convohm' 
lacecB  proper,  where  only  one  genus  (  WUsonia)  is  gamosepa- 
lous. 

The  specific  characters  of  CuscutcB  are  found  in  the  thick- 
ness of  the  stem,  but  principally  in  the  inflorescence  and  in 
the  different  organs  of  the  flower  and  fruit. 

The  inflorescence  together  with  the  presence  or  absence  of 
bracts  within  it  offers  good  characters,  less  so  the  presence  or 
proportion  of  pedicels. 

The  shape  and  proportion  of  calyx  and  corolla  and  of  their 
parts  (tube  and  lobes)  furnish  important  but  not  unchangeable 
characters.  Their  texture  must  also  be  studied,  and  often  gives 
an  important  clue  to  the  distinction  of  species. 

It  is  unnecessary  to  repeat  what  has  been  said  by  former 
monographers  about  these  points,  but  it  may  not  be  useless 
to  indicate  a  few  facts  not  so  clearly  stated  by  them. 

The  tube  of  the  calyx,  generally  more  or  less  campanulate 
or  hemispherical,  is  angular  in  some  species,  the  angles  corre- 
sponding to  the  commissure,  or  to  the  midrib  of  the  sepals. 
Its  lobes  are  more  or  less  deeply  divided  and  are  often  auri- 
cled  at  base,  and  overlapping;  these  characters,  however,  are 
not  very  constant  and  reliable,  as  they  not  rarely  depend  on 
the  rich  nourishment  and  consequent  vigorous  growth  of  the 
parasite.  The  texture  of  the  calyx  is  homogeneous  in  some 
species,  and  either  fleshy  or  membranaceous,  (often  very  thin. 
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The  capsule  is  either  circumscissile,  opening  transversely  by 
a  regular  joint,  with  thickened  edges ;  or  it  bursts  transverse- 
ly with  an  irregular,  jagged  margin ;  or  it  remains  closed  (it 
is  baccate,  as  it  is  termed),  and  either  falls  out  of  the  persis- 
tent calyx,  or  it  finally  falls  off  with  the  calyx. 

Between  both  styles  of  the  ripe  and  dry  capsule  an  open- 
ing is  observed — the  intrastylar  aperture — ^parallel  with  or 
transverse  to  the  dissepiment,  more  or  less  rhombic,  form- 
ed by  an  incomplete  separation  of  both  carpels,  which  com- 
pose the  capsule.  This  separation  takes  place  in  that  trian- 
gular and  thickest  part  of  the  dissepiment  which  lies  next  to 
and  below  the  styles,  and  which,  in  the  species  with  circum- 
scissile fruit,  adheres  to  the  top,  while  the  greater  and  thinner 
obcordate  or  bilobed  part  of  the  dissepiment  remains  attached 
to  the  base  of  the  capsule  in  the  bottom  of  the  calyx. 

In  most  instances  the  stylar  portions  of  the  dissepiment,  as 
I  will  call  this  part,  remain  united  at  base,  separating  the  fun- 
nel-shaped intrastylar  aperture  from  the  interior  cavity  of  the 
capsule,  and  therefore  can  not  give  e^ess  to  the  seeds,  as  has 
been  erroneously  stated.  This  is,  I  believe,  the  case  with 
most  or  all  American  OuscutCB  {Ghrammicd).  In  JEu(MSCuta 
and  Epistigma  the  intrastylar  aperture  does  communicate 
with  the  cells  of  the  capsule,  but  the  opening  is  fkr  too  small 
to  let  the  seeds  out ;  nor  would  this  be  necessary,  as  in  all  of 
them  the  capsule  is  circumscissile.  In  some  few  species  I  find 
each  stylar  portion  of  the  dissepiment  divided  into  two  halves ; 
in  C.  pedicellata  these  halves  are  widely  distant  from  one 
another  and  adhere  to  the  opposite  halves,  so  as  to  form  an 
opening  into  the  capsule  transverse  to  the  dissepiment. 

In  M<ynogyneUa  and  Callianche^  where  the  styles  are  united, 
there  is,  of  course,  no  intrastylar  opening,  and  in  the  former 
the  entire  dissepiment  remains  in  the  bottom  of  the  capsule  ; 
in  the  latter,  a  small  triangular  stylar  portion  adheres  to  the 
top  of  the  capsule,  but,  of  course,  without  any  opening. 

Des  Moulins  was  the  first,  in  his  "Etudes  ,  to  draw  atten- 
tion to  the  shape  of  the  seed  in  general  and  the  direction  of 
the  hilum  in  particular.  Where  all  the  four  seeds  are  well 
developed,  they  are  triangular,  with  a  larger  exterior  convex 
and  two  smaller  flat  surfaces,  the  latter  facing  the  dissepiment 
and  the  other  seed  of  the  same  cell ;  the  top  of  the  seed  is 
rounded  or  acutish ;  the  base,  with  which  it  is  attached  to  the 
placenta  (which  itself  is  dilated  into  a  disc,  often  cup-shaped), 
18  obliquely  truncate  or  somewhat  hooked,  or  rostrate,  as  Des 
Moulins  terms  it.  Both  flat  faces  of  the  seed  are  equal,  or 
the  one  directed  towards  the  dissepiment  is  larger  than  the 
other.  At  the  truncate  base  of  the  seed,  in  the  centre  of  a 
smooth  and  roundish  umbilicus,  is  the  hilum,  forming  a  longer 
or  shorter,  narrower  or  broader  linear  groove,  sometimes  re- 
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dnced  almost  to  a  point;  it  runs  in  the  direction  of  the  inte- 
rior an^le  of  the  seed  (longitudinal,  DesM.),  or  at  right  an- 
gles with  it  {tranavfrae,  DesM.),  or  it  has  an  intermediate, 
oblique  direction.  In  some  sections  I  find  these  characters 
tnlficiently  distinct;  in  others  they  seem  to  be  less  reliable; 
in  the  American  Cuscutm  I  have  often  found  them  interme- 
diate, and  variable,  often  in  seeds  from  the  same  capeule. 
Wherever  only  one  or  Ivro  seeds  in  a  capsule  come  to  matu- 
rity their  shape  becomes  less  distinct,  and  offers  no  good 
characters.  It  is  scarcely  necessary  to  add  that  only  ripe 
seeds  ought  to  be  examined ;  imrijie  ones,  especially  when 
pressed  hard,  have  led  to  the  strangest  mistakes ;  winged  or 
margined  seeds,  described  by  authors,  are  such  unripe  seeds. 
Nearly  ripe  seeds  are  smoother  and  larger,  when  soaked,  than 
ripe  ones. 

The  embryo  has  been  supposed  to  offer  good  characters ; 
but  I  have  reason  to  believe  that  those  embryos  with  one  or 
few  circumvolutions  (such  as  the  one  figured  by  Webb,  Phjl. 
Can.  m.,  pi.  142,  fig.  14)  are  taken  from  unripe  seeds. 

Another  character  which  I  at  one  time  relied  on  for  gene- 
ric distinction  of  Cuscutece  is  found  in  the  calyx.  Usually  it 
u  gamoscpalous,  but  in  some  American  species  it  is  formed  of 
entirely  distinct  and  imbricate  sepals,  not  different  from  the 
awrrounding  bracts — a  character  which  prevails  in  Convohm- 
lacets  proper,  where  only  one  genns  (  TFi^onia)  is  ganiosepa- 

The  specific  characters  of  OttacaUe  are  found  in  the  thick- 
ness of  the  stem,  but  principally  in  the  inflorescence  and  in 
the  different  organs  of  the  flower  and  fruit. 

The  inflorescence  together  with  the  presence  or  absence  of 
bracts  within  it  offers  good  characters,  less  bo  the  presence  or 
proportion  of  pedicels. 

The  shape  and  proportion  of  calyx  and  corolla  and  of  their 
parts  (tube  and  lobes)  furnish  important  bat  not  unchangeable 
characters.  Their  texture  must  also  be  studied,  and  often  gives 
an  important  clue  to  the  distinction  of  species. 

It  is  unnecessary  to  repeat  what  has  been  said  by  former 
monographers  about  these  points,  but  it  may  not  be  useless 
to  indicate  a  few  facts  not  so  clearly  stated  by  them. 

The  tube  of  the  calyx,  generally  more  or  less  campannlate 
or  hemispherical,  is  angular  in  some  species,  the  angles  corre- 
sponding to  the  commissure,  or  to  the  midrib  of  the  sepals. 
Its  lobes  are  more  or  less  deeply  divided  and  are  often  auri- 
cled  at  base,  and  overlapping;  these  characters,  however,  are 
not  very  constant  and  reliable,  as  they  not  rarely  depend  on 
the  rich  nourishment  and  consequent  vigorous  growth  of  the 
parasite.  The  texture  of  the  calyx  is  homogeneous  in  some 
Bpecics,  and  either  fleshy  or  membranaceous,  (often  very  thin. 
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shining,  or  semi-transparent,  when  dry,)  with  a  small  or  large 
reticulated  cellular  tissue ;  or  it  exhibits,  especially  along  the 
middle  and  towards  the  base  an  aggregation  of  warts  or  tu- 
bercles ;  these,  also,  are  not  constant  in  all  the  forms  of  the 
species.  In  other  species,  the  tissue  shows  roundish  or  elon- 
gated pellucid  dots  or  cells,  (glands,  as  they  are  usually  called,) 
very  distinct  in  dried  and  then  soaked  specimens. 

The  tube  of  the  corolla  is  cylindric  or  campanulate,  or  rath- 
er hemispherical  or  quite  shallow,  but  never  urceolate  or  ven- 
tricose  during  the  flowering  period ;  the  swelling  of  the  im- 
pregnated ovary,  however,  often  ^ves  it  that  shape.  The 
laciniaB*  of  the  corolla  are  of  different  shape,  and  direction, 
and  proportion,  and  also  sometimes  auriculate  and  imbricate 
at  base ;  their  points  are  occasionally  incurved,  or  their  mar- 
gins revolute,  or  involute;  their  margin,  usuallv  entire,  is 
sometimes  crenulate.  The  texture  of  the  corolla  is  similar  to 
that  of  the  calyx,  but  never,  I  believe,  verrucose,  though  often 
glandular.  Its  cellular  structure  will,  yet,  I  suspect,  offer  good 
characters  for  some  species,  the  cells  being  of  very  different 
size  and  shape  in  different  species.  The  corolla,  and  some- 
times the  calyx,  is  occasionally  covered  with  small  papillae, 
giving  it  a  mealy  appearance,  which  probably  represent  hair. 
This  character,  apparently  so  striking,  is,  however,  of  no  more 
specific  value  than  the  pubescence  in  other  plants,  as  I  find 
papillose  varieties  of  a  number  of  European  (  C,  planiflora^  C, 
Babylonica)  and  American  ( (7.  decora^  etc.)  species,  of  course 
with  intermediate  forms.  Of  a  single  species  (  C,  capitata)^  I 
know  only  the  papillose  form. 

The  calyx  is  always  persistent ;  the  corolla  is  deciduous 
only  in  the  Indian  C.  reflexa ;  in  all  the  other  species  it  re- 
mains adhering  to  the  capsule,  either  to  its  base,  or,  hood-like, 
to  its  top,  or  it  completely  envelops  it,  but  it  is  not  properly 
persistent ;  it  is  distended  from  the  swelling  of  the  capsule, 
out  does  not  seem  to  grow.  The  position  of  the  dead  corolla 
is  usually  constant. 

The  stamens  are  mostly  inserted  in  the  very  throat  of  the 
corolla,  alternating  with  the  laciniaB,  but  often  exteriorly  cov- 
ered by  their  overlapping  bases.  In  CaUianche  and  Mo- 
nogyndla  their  point  of  insertion  is  usually  below  the  throat, 
and  the  filaments  very  short.  The  filaments  in  the  other  Cue- 
cutce  are  more  or  less  flattened,  linear,  or  subulate;  of 
different  lengths,  but  usually  much  shorter  than  the  laciniaB ; 
they  are  rarely  absent.  The  anthers  are  orbicular,  ovate,  ob- 
long or  linear,  cordate  or  sa^ttate,  blunt,  emarginate  or  apic- 


*  I  shall  use  the  word  lacimce  for  the  dlyisions  of  the  corolla,  and  lobes 
for  those  of  the  calyx. 
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nlate,  lai^  or  small ;  but  their  shape  or  size  do  not  afford 
good  and  constant  characters  in  this  genus. 

The  most  peculiar  oi^ans  of  the  flower  are  the  epistamineal 
scales,  which  are  found  in  most  of  the  species.  Tne  simplest 
form  of  that  organ  (in  C.  mjtexa,  C.  chiorocarpa,  etc.)  exhibits 
a  few  teeth  or  lobes  laterally  adherin|;  to  the  lower  (attached) 
part  of  the  filament.  These  lobes,  in  other  species,  expand 
into  membranes,  forming  two  lateral  wings  to  the  filament, 
crennlatc  or  fringed  at  the  tip  and  outside ;  then  these  wings 
partly  unite  at  their  upper  end,  thus  forming  a  single  bifid 
scale ;  finally  they  unite  entirely,  forming  an  oblong,  ovato, 
spatulate  or  truncate,  more  or  less  crenate  or  fimbriate  scale. 
Towards  the  base  the  scales  are  always  "adnate  in  the  raid- 
die,"  or,  properly  speaking,  attached  to  both  sides  of  the  ad- 
nate filament.  Their  bases  usually  connect  with  one  another, 
forming  inverted  arches. 

In  the  following  species  these  scales  arc  wanting :  C  grandi- 
fiora  and  C.  prismatica  of  South  America,  C.  hyaliTva  of 
Asia,  G.  Caiifomica,  and  C.  Sandwichiana.  In  C.  Caii- 
fomica  the  inverted  arch  alone  is  present,  entire  or  fringed; 
in  the  others  I  find  no  trace  of  scales  at  all. 

These  scales  are  evidently  lateral  dilatations  of  the  lower 
(attached)  part  of  the  filaments,  perhaps  of  the  character  of 
stipules,  as  Prof.  A.  Braun  suggests ;  or  they  are  a  sort  of  sta- 
mineal  crown,  attached  at  base  to  the  corolla,  but  not  a  du- 
plication of  the  same. 

The  presence,  form  and  size  of  the  scales  fnixtish  some  of 
the  best  characters  in  this  genus,  but  they  are  not  entirely  re- 
liable ;  and  while  in  some  species  they  are  very  constant,  in 
others  they  are  found  to  vary  considerably.  It  is  donbtiul 
whether  a  really  scaleless  form  of  C,  Europaea  exists ;  G.  Gdt- 
i/omica,  usually  without  scales,  seems  to  occur  also  in  a  va* 
riety  with  scales. 

The  ovary  and  pistils  are  more  reliable  for  the  determina- 
tion of  species,  just  as  they  furnish  the  mofit  important  ohar- 
actcrs  for  the  distinction  of  the  sections.  The  walla  of  the 
ovary  are  of  equal  thickness  thronghout,  or  they  are  thicken- 
ed towards  the  base  of  the  style  (fiimished  with  a  atylopodi- 
«m,  as  I  formerly  designated  this  form.)  The  ovary  is  small- 
er than  the  tube  of  the  corolla,  or  it  fills  its  whole  cavi- 
ty, or  even  protrudes  from  it.  The  styles  are  subulate  or  ter- 
ete, thick  or  capillary,  and  very  constant  in  these  difierences ; 
their  length,  however,  is  variable,  and  this  character,  so  much 
relied  on  oy  Choisy  in  the  subdivisions  of  this  genus  in  hiB 
Honography  and  in  DC.  Prodromus,  is  of  secondary  import- 
ance, as  the  same  species  sometimes  occurs  with  short  or  with 
loi^  styles,  and  as  the  styles,  included  at  first,  often  become 
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exsert  with  age.    Tbo  direction  of  the  styles,  iti  the  flower 
and  on  the  fruit,  furnishes  a  tolerably  good  character. 

The  position  of  the  dead  corolla  on  the  capsule  has  already 
been  mentioned  as  a  pretty  reliable  Bpeciflc  character.  The 
shape  and  even  the  texture  of  the  capsule  also  ought  to  be 
noted,  though  in  several  species  (C.  Europma,  for  example) 
its  form  is  quite  vaiiable. 

The  number  of  Bceds  which  ripen  in  each  capsule  furnishes 
no  diatinotion,  though  the  species  with  very  crowded  flower*, 
and  some  others  with  loose  flowers  also,  oflen  develop  only 
one  or  few  seeds.  The  shape  and  surface  of  the  seed  ought 
to  bo  studied  more,  and  will,  yet,  it  is  believed,  help  to  distin- 
guish some  species. 

As  almost  all  the  characters  enumerated  above  are  subject 
to  more  or  less  variation,  it  is  necessary  to  base  the  diagnosis 
of  a  species  on  a  combination  of  a  number  of  charaoters ;  but 
as  the  value  of  these  characters  is  necessarily  dtflerently  esti> 
mated  by  diflTerent  botanists,  some  will  consider  as  well  mark- 
ed species  what  others  will  look  upon  as  mere  varieties. 

The  different  species  often  seem  to  have  a  predilection  for 
certain  plants,  or  families  of  plants,  for  their  sustenance;  and 

'  I  have  myself,  at  times,  thought  I  discovered  an  Influence  of  the 

I   mother  plant  (or,  better,  nursing  plant,  nurse)  on  the  form  and    1 
development  of  the  parasite.  But  I  have  become  fully  convin- 

,  oed  that  this  influence  is  very  limited,  and  probably  goes  not 
even  farther  than  the  influence  of  diflerent  kinds  of  soil  and 

'  manure  would  go  with  any  other  plant.  If  some  species  seem 
Tery  constantly  to  prefer  certain  plants  to  others,  (C.  Euro- 

I  pcecL,  Urtica  dioica  ;  C  EpiOiymum,  CaUutia  vulgaris,  or  ff «- 
nista  aagittalis  ,"  O,  c/ilorocarpa,  Polygonum  /  G.  Gronovii, 
CepAalanlhua;  C.  Inprdiftyrmia,  Saltx;  and,  the  most  marked  I 
example,  C.  ^ilinum,  the  flax  fields,)  it  is  probably  because, 
the  kind  of  soil,  the  humidity  or  dryness,  the  shade  or  sun, 
ud  all  the  circumstances  which  suit  the  nurse,  also  agree  best 
with  the  parasite.  On  the  whole,  succulent  herbaceous  dico- 
tyledonous plants  suit  them  best  as  nurses ;  some  few  species  . 
prefer  low  shrubs  or  semishrubs,  and  most  of  the  Monogynelk» 
uid  a  few  others  affect  lareer  shrubs  and  trees,  of  course, 
penetrating  only  the  tender  bark  of  the  smaller  limbs. 

Cu8CUt<B  are  found,  also,  on  acrid  or  poisonous  plants.  I 
have  seen  them  on  Raiiurundacece,  on  Euphorbxee,  on  Cicuta 
Bnd  other  Umbelliferce,  on  Hhus  Toxicodendron,  and  others ; 
I  have  seen  them,  also,  though  sparingly  and  not  very  thrifty, 

,  on  MonocotyUdonete,  such  as  Liliacem,  OraminetB  and  others, 
and  even  on  the  siliceous  epidermis  of  EquUetum.  The  fact 
is,  that,  when  once  attached  to  a  nursing  stem,  they  throw  out 
their  branches  and  coil  around  any  jilant  in  the  neighborhood, 
and  strike  their  suckers  into  the  tissue,  and  grow  ou  any  thing 
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that  cnn  fiirnUh  them  nourishment,  even  on  their  own  branch- 
es nnd  flowers.  This  is  even  the  case  with  the  most  exclu- 
sive species,  C.  Epiiinum,  which  attaches  itself  to  all  the 
WL-eils  growiDg  in  flax  fields,  and  m^  be  cultivated  on  Tteia, 
Impaiiens,  and  many  other  plants.  Itich  nourishment  on  suc- 
culent plants  expands  the  organs,  cnlai^es  the  flowers,  in- 
creases the  whole  plant,  and  thus  gives  rise  to  varietiea  which 
at  times  have  been  distinguished  as  species;  C  Epithymvm 
in  clover  fields  becomes  what  has  been  called  C.  Trifolii ; 
C  Europtea,  on  vetches,  C.  Viciee  ^  C  Gronovii  in  shaded 
miry  soil,  on  Saururus,  C.Saururi ;  the  overgrown  form  of 
C.  Africana  is  C.  Capensia,  etc. 

The  hau»toria  (suckers)  o(  Cuscuta  deeply  penetrate  into 
the  tissue  of  the  nurse,  and  they,  with  parts  of  the  stem  im- 
bedded in  this  tissue,  are  able  to  reproduce  the  plant  after  all 
external  vestiges  of  tlie  stem  have  been  rubbed  off  This  the 
gardeners  often  have  occasion  to  deplore  in  regard  to  a  varie- 
ty of  C.  Epithymum  which  has  become  a  pest  to  some  gfeen- 
houses  in  Europe ;  I  have  observed  the  same  fact  in  different 
species  which  I  have  bad  under  cultivation,  especially  in  C. 
injl^a. 

The  species  of  Cutcuta  naturally  arrange  themselves  in 
three  large  groups,  distinguished  by  their  styles  and  stig- 
mata. 

1.  Those  with  two  equal  itylea  and  elongated  etigmata. 
They  are  natives  of  the  old  world,  exclnsively,  and  have  rare- 
ly and  only  temporarily  been  introduced  with  cultivated  plants 
into  America.  {C.^ilinwn  with  flax  into  some  of  our  East- 
em  States,  and  C  EuropcBa  with  vetches  in  Hayty  They 
may  be  termed  Cuacuta  proper.  (Cuacuta  and  ^nlinella, 
Pfeiffer,  Bot.  Zeitg.  III.  673 ;  Cuacuta,  .^lineSa,  and  Suc- 
c«(o,De8M,  Et.  pp.  88-^1.) 

2.  Those  with  two  unequal  styles,  and  abbreviated,  usually 
capitate,  ttiffmata.  They  abound  in  America  and  Oceanica,  and 
in  the  southern  and  eastern  parts  of  Asia;  a  few  species  even 
penetrate  into  western  Asia  and  southern  Europe,  and  a  sin- 
gle species  is  found  in  sonthem  Africa.  Cultivation  has  tem- 
porarily introduced  one  species  into  Europe  (C.  racemoaa 
from  Chili,  under  the  name  of  C.  auaveolena).  This  group 
may  be  comprised  under  the  name  of  Grammica,  a^nus 
established  by  Loureiro  in  his  Flora  Coohinchinensis,  L  212, 
on  a  species  behmging  here.  {Engelmannia,  PfelSer,  Bot. 
Zeitg.  III.  678,  not  Torrey  &  Gray,  nor  KlotMch ;  ^eifferia, 
Bucninger  Ann.  So.  Nat.  IX.  88,  not  Salm-Dyck ;  Buchinge- 
ra,  F.  Schaltz  in  Jahrb.  Pharm.  1847 ;  Qiaautha,  DesM.  Et. 
40 ;  Grammica,  DesM.  Bull.  Soc.  Bot.  France,  I.  295. 


460  TRANS.   OF  THE  ACAD.   OF   SCIENCB. 

3.  Those  with  styles  united  entirely  or  partly^  and  with 
capitate^  ovate  or  conic  stigmata.  The  species  of  this  group, 
all  distinguished  by  their  large  size  and  thick  stems,  princi- 
pally inhabit  Asia;  two  extend  into  southern  and  east- 
em  Europe,  and  two  others  are  found  in  south  Africa  and 
southern  If  orth  America.  This  group  is  DesMoulin's  (Et. 
B9)Monogi/nellc^  with  a  little  altered  character. 

The  modifications  in  the  form  of  the  stigma  and  the  dehis- 
cence of  the  capsule  furnish  the  basis  for  a  further  subdivision 
of  the  three  pnncipal  groups.  I  will  here  only  say,  that  in 
CusciUa  proper  the  capsule  is  almost  always  circumscissile ; 
in  Ghramniica  it  is  often  so,  but  more  commonly  it  remains 
closed ;  in  MonogyneUa  it  is  constantly  circumscissile. 

The  dead  corolla  covers  the  whole  or  the  top  of  the  cap- 
sule always,  with  a  single  exception  (C.  Africana)^  in  the 
first ;  it  is  found  on  the  top,  or  at  the  base  of  the  capsule,  in  the 
second,  and,  if  not  deciduous,  always  on  its  top  m  the  third 
group. 

The  following  sections  are  proposed : 

A.  CiLscuta  Oroup, 

1.  EncuscuTA.    Styles  nearly  as  long  or  longer  and  as  thick  or  thicker 

than  the  filiform  stigmata ;  capsule  regularlj  circumscissile. 

2.  Epistioha.    Subulate  stigmata  nearly  sessile ;  capsule  opening  trans- 

versely without  a  regular  jointed  separation. 
8.  Clistococca.    Subulate  styles  longer  than  the  short  subulate  stigma- 
ta; capsule  baccate. 

4.  Pachtstioma.    Cylindric  or  oblong  stigmata  thicker  than  the  filiform 

styles ;  capsule  bursting  transversely. 

B.  Ghrammica  Group. 

5.  EuGRAHHicA.    Stigmata  capitate ;  capsule  more  or  less  irregularly  cir- 

cumscissile. 

6.  Clistogbahhica.    Stigmata  capitate ;  capsule  baccate. 

7.  LoDOSTiGMA.   Top  of  davatc  styles  lobed  at  the  upper  stigmatose  sur- 

face. 

C.  Monogyna  Oroup. 

8.  MoNooTNBLLA.   Stigmata  capitate  or  ovate,  imited,  or  distinct 

9.  Callianchb.   Stigmata  conic,  or  almost  subulate ;  corolla  large  and 

deciduous. 

Sec.  1.  JSSucuscuta. 

Styles  filiform,  terminating  in  filiform  stigmata  of  the  same 
lengui  or  shorter,  rarely  longer,  and  of  the  same  thickness  as 
the  styles,  or  thinner  towards  the  end.  Capsule  regularly  cir- 
cumscissile by  a  joint,  the  line  of  separation  being  thickened. 
Usually  all  four  seeds  ripen ;  they  are  triangular,  with  an  ob- 
liquely truncate  base,  the  hilum  forming  a  narrow  perpendicu- 
lar line. 
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The  flowers  are  mostly  sessile  anil  densely  clustered,  form- 
ing globose  heads  in  the  iixils  of  single  bracts  without 
bracts  in  the  inflorescence.  The  central  flowers  open  first; 
the  exterior  ones  are  occasionally  abortive.  C.  S^ithynium 
has  sometimes  short  pedicels,  and  C.  JSabylonica  is  always 
pedicelled.  The  corolla  always  remains  on  top  or  around  the 
capsule,  never  at  its  base.  Epistamineal  scales  are  always  pre- 
sent, though  sometimes  veiy  thin  and  small,  and  easily  over- 
looked. 

The  species  of  this  group  inhabit  Europe,  western  and  cen- 
tral Asia,  and  northern  Africa  to  the  Canary  Islands. 

i  1.    Stales  longer  than  oyaxj. 

1.  C.  Bahtlonica,  Aucherl  mss.;  Choisy!  Cuee.  174, 
t.  l,f.l;  DC.  Prod.IX.  453,  C.  peduttcuiaria,  Kotschy!  in 
sched. — Well  characterized  by  its  pedicelled  flowers,  truncate 
calj-x  and  almost  entire  scales ;  approaching  by  its  inflores- 
cence to  those  other  Asiatic  species,  comprised  in  the  section 
Epiitigma. — Bagdad,  Aucher-EloyI  1420  and  3183;  on  the 
Tigris,  Noe !  in  Kurdistan,  Kotschy  I  388,  a. 

Var.  ELEGANB,  C  elegann,  Boiaa.  &  Balansal  Diag.  or,  II. 
3, 129,  from  the  alpine  rcfnons  of  the  Taurus,  Balansal  708  j 
scarcely  distinct  from  C.  Jiabylonica  esoept  by  the  papillose 
prettily  rose-colored  flowers,  and  by  the  scales  being  a  little 
more  dentate  and  somewhat  incurved. 

2.  C.  EpiTHTMcw,  Murray  in  Lin.  syst.  ed.  18.  C.  EurO' 
pcea,  ?  IJn.  sp.  180.  C.  minor,  Bauh,  pin,  219.  DC.  Fl.  fr. 
III.  644.  DC.  Prod.  IX.  453.  C.  JUiformis,  ^,  Lam.  'Fl.  fr. 
n,  807. — To  this  well  known  and  common  European  species 
some  authors  have  assigned  all  the  different  forms  I  am  go- 
ing to  enumerate  below,  while  others  have  separated  several 
of  them  as  distinct  species ;  others,  again,  have  united  with  it 
a  number  of  other  forms  which  I  must  consider  distinct,  espe- 
cially such  as  I  class  with  C.  jdanijiora;  some  have  even 
mised  up  with  it  the  very  distinct  C,  Europeea. 

It  is  certainly  difficult  to  make  precise  the  limits  of  G  J^H- 
thymum  and  C.  plan^fiora,  and  some  forms  which  I  class  un 
der  var.  Kotachyi  of  the  former,  and  others  which  fall  under 
var.  aj^oxitnata  of  the  latter,  apparently  are  more  closely  al- 
lied than  the  extremes  of  either  species  among  themselves ; 
while  the  common  C.  £^thymum,  especially  the  form  known 
as  C.  Tri/olii,  is  as  distinct  as  can  be  from  Tenore's  original 
C.  planiflora.  I  arrange  the  diSbrent  forms  in  the  following 
order : 

Var.  o.  vuLOABis,  the  common  form  of  central  Europe  ex- 
tending  west  to  Great  Britain,  north  to  Scandinavia,  south  to 
northern  Sp^n  (Bourgeau  1 655),  northern  Italy  (C  acutijtora, 
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Rota !  and  also  Naples,  to  the  Crimea,  and  reaching  east- 
wardly  farinto  Asia  (Caucasus,  Uohenacker!  409  an3  1939, 
Altai,  Ledebourl  "Orient"  Herb.  Tournefortl)  It  varies 
considerably,  especially  in  the  size  and  proportion  of  the 
calyx  and  its  lobes,  and  transition  forms,  uniting  it  with  the 
other  varieties,  are  not  rare.  I  have  paid  some  attention  to 
the  proportion  of  the  stigma  and  style,  but  find  no  perma- 
nent character  in  them ;  the  Btylc  proper  is  longer  or  shorter 
than  the  stigmatic  portion  ;  and  this  part  is  cylindrical  or 
subulate  In  Gpecimens  not  otherwise  distinguishable ;  the  stig- 
ma  is  usually  pale  brown-red,  or,  when  dry,  dark  red,  rarely 
yellowish. — C.  Trifolii,  Babington !  sometimes  so  fatal  to 
whole  clover  fields  in  England,  France,  Switzeriand,  Germany, 
and  Sweden,  ia  a  luxuriant  form,  overgrown  at  the  expense  of 
the  succulent  herb,  whicb  it  destroys. 

Var.  ^.  UAC&A2«TiiEBA  J  C.  macranthera,  Iloldr.  &  Sart.!  in 
sched.;  Boiss.!  diag.  or,  II.  3,  126;  C.  Calliopes,  Heldr.  & 
Sart. !  Boiss.!  ibid,  128. — Large  flowers  on  very  short  pediuels ; 
calyx  short,  its  ovate  lobes  scarcely  covering  half  of  the  tube 
of  the  corolla ;  laciniie  ovate,  acute  or  obtusish  ;  anthers  oval, 
large,  often  longer  than  the  filaments ;  scales  usually  shorter 
than  the  tube,  sometimes  quite  narrow. — A  southern  form, 
found  on  the  southern  declivity  of  the  Alps,  in  Piedmont, 
Tyrol,  Spain  (Willkomm  1  62,  a),  in  southern  France,  in  It- 
aly (on  the  Apennines  and  in  Corsica),  in  Greece  and  in  the 
Crimea;  I  have  also  seen,  in  the  Kew  Herbarium,  an  Eng^ 
lish  specimen  of  this  variety,  on  Ulex;  it  has  made  its 
appearance  in  green-houses  on  EHca  and  other  evergreen 
shrubs ;  this  garden  form  is  C  xanthontma  of  the  Paris  Jar- 
din  des  PI  antes. 

Var.  -j.  ?  oninsATA ;  thb  very  curious  form  waa  collected  by 
Funk !  (Herb.  Cosson  and  Hb.  Reichenbach)  in  the  Sierra 
Nevada  of  Spain  on  some  shrubby  Oenista/  the  glomerules 
consist  of  3-5  flowers,  only,  on  pe£eels  longer  than  the  calyx; 
lobes  of  calyx  and  corolla  broadly  oval,  obtuse,  shorter  than 
the  tube  of  the  corolla ;  scales  large ;  styles  as  in  the  com- 
mon form.  I  would,  at  once,  have  acknowledged  this  peca- 
har  plant  as  a  distinct  species,  if  a  second  specimen  had  not 
come  to  hand,  collected  by  Heldreich  on  Artemisia  near  Ko- 
niah  in  the  interior  of  Asia  Minor,  which  approaches  more  to 
the  ordinary  form ;  flowers  similar,  but  smaller,  sessile,  6-8  in 
a  small  head;  scales  narrow;  styles  ordinary,  seeds  very 
small  (0.3  lines  diatu.)  The  former  may  be  dutinguiabed  as 
var.  macropoda,  the  latter  as  var,  apoda, 

Var.  \  ?  SAGITTANTHEBA*;  allied  to  var,  angustiloha,  distin- 
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guished  by  the  loose  glomenilea;  pedicels  as  long  as  calyx; 
lobea  of  calyx  obtusish,  scarcely  aa  long  as  tube  of  corolla ; 
laciDiiB  lanceolate,  acute  ;  anthers  broadly  sagittate  ;  scales 
large,  crenulatc ;  styles  subulate  at  base,  on  the  capsule  al- 
moat  horizoDtally  divaricate. — Tunis,  Kralik  !  in  Herb.  Coa- 
son  and  Herb.  Mus.  Floront. — the  only  African  form  of  the 
group  of  £!pitkynfum  seen. 

Var.  I.  ANGUSTATA ;  I  distinguish  by  this  name  an  ItaUan 
which  assumes  different  shapes,  described  under  different  form, 
names.  It  has  narrow  and  elongated  lobes  of  the  corolla 
and  u3uaUy  also  of  the  calyx,  which  is  commonly  longer  than 
the  tube  of  the  corolla ;  the  flowers  are  numerous  and  ses- 
sile, or  ordinarily  more  or  less  pedicelled.  Three  varieties  may 
be  disliuguisbed. 

Var.  a.  alba,  with  whitish  stems,  smaller  flowers,  membrana- 
ceous (^a;lyx.  This  is  the  true  C.  alba,  PresI !  Del.  Prag.  87, 
also  of  Tenore  and  some  other  Italian  botanists,  while  most 
authors  apply  this  name  to  the  original  C.  planiflora.  Ten. 
Presl's  description,  copied  by  almost  every  subsequent  au- 
thor, is  very  erroneous ;  but  his  own  specimens,  on  Zizyphua, 
E reserved  in  bis  collection  at  Prague,  and  in  the  imperial  Hor- 
srium  at  Vienna,  leave  no  doubt  about  the  identity  of  the 
plant,  C.  siibulata,  Tineo !  in  Gussone  FI.  Sic,  II.  888,  is  ex- 
actly the  same  thing,  as  also  C.  Giessoni,  Gaaparrini  1  in  Hb, 
It  is  a  southern  form  occurring  principally  in  Sicily,  also 
about  Naples  ami  in  Malta;  it  is  often  found  on  shrubs,  and 
Sieber!  (in  Herb.  Ledebour)  gathered  it  on  an  oak. 

Var.  b,  anguitisaima,  flowers  longer  than  in  any  other  form 
seen  (i\ — 21  lines  long),  on  short  pedicels,  with  short  ca- 
lyx, slender  elongated  tube,  narrowly  lanceolate  acuminate 
lactnice,  distinctly  subulate  fllaments,  and  rather  small  scales. 
In  fields  of  Medicago  near  Padua,  Visianil 

Var.  c.  rubella,  with  red  stems,  lai^r  flowers,  red  calyx  of  a 
thicker  texture.  This  is  C.planijtora,  Koch  fl.  Oerm.,I)esM. 
£t.  54,  and  many  other  auUiora,  bnt  not  of  Tenore.  It  has 
often  been  collected  in  aonthem  Tyrol  on  Colutea,  Artemi' 
sia,  etc ;  it  also  occnrs  in  the  Abruzzi  and  in  Corsica. 

Var.  i.  EoTscHTT ;  C.  Kotichyi,  Des  Moulins  I  £tndes  p.  66, 
(not  C.  Kotackyana  Boiss) ;  C  microctphala,  Welwitsch  1 
in  aclied.  Flor.  Lusitan.  nro.  1048. — This  plant  is  perhaps 
the  original  ^nthymum  of  the  old  botanists,  as  it  often 
occurs  on  Thymus  and  others  amall  fmtescent  LaMaUe. 
It  is   well  characterized   by   rather    thick    red    stems,   the 


ir  laagiMgei  in  tlie  cloaet  The  actiul  necewitiei 
iVing  people  are  not  bonnd  b;  such  rolei  of  unity,  as  little  as  theM 
preTBil  in  the  formation  of  nations,  the  preaent  flwhionable  tlieor^  of  po- 
litical nationalitiei  to  the  contnu;  notwithatanding. 
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Bmall  and  dense  glomerules,  the  closely  sessile  flowers,  withj 
long  acute  or  acuminate  lobes  of  calyx  and  corolla,  andv 
rather  shorter  Btyles  than  the  common  form  of  C  EpiCft^M 
mum.  When  the  base  of  the  calji  is  elongated  into  a  pcai*a 
ccl,  it  becomes  the  form  just  mentioned  as  rubella. — On  tha.'l 
higher  mountains  of  southern  Enrone,  the  southern  declivit}^ 
of  the  Alps,  the  mountains  of  the  DanphinSe,  the  Pyreneeg,,9 
the  Sierra  Nevada  and  other  moimtain  regions  of  Spain  nnd'l 
Portugal ;  in  the  Abruzzi  of  southern  Italy,  in  the  mountainftj 
of  central  Sicily,  of  Turkey,  and  of  Greece.  JT 

Var.  KCabreUa  from  Sicily,  GuBSone  1  and  Arragon,  Webbfl 
is  a  papillose  form  of  the  same  plant. 

3.  C.  ABTSBimcA,  Richard,  Abyss.  II.  78.     C.  macroHyla 
Decaisne  in  Herb.  Mus.  Paris.,  seems  to  be  well  distinguishefl 
by  the  short  and  thick  lobes  of  the  calyx,  the  very  long  imiL 
narrow,  erect  lacinise,  the  small,  often  bifid,  scales  and  the  ver  * 
long  capillary  styles.    These  even  surpass  those  of  the  lae 
species,  while  the  other  characters,  together  with  the  crowd>9 
ed,  closely  seBsile  flowers,  approach  it  to  the  next  one.    Thf^ 
typical  form  was  collected  on  Lantana;  another,  with  shortei 
lacinin,  was  gathered  on  a  leguminous  shrub. 

4.  C.  FLANiFLORA,  Tcnore,  sensu  latiori.     This  name  ha^fl 
like  that  of  C.  alba,  suffered  under  the  misfortune  scarcely^ 
ever  to  be  applied  to  the  species,  on  which  the  author  origt' 
nally  bestowed  it  1     The  difficulty  was  increased  by  an  in- 
complete description  and  by  Prof.  Tenore  himself  inadver- 
tently distribnting  under  his  new  name  a  form  of  C.  Epithy- 
mum;  even  now  he  preserves  in  his  own  herbarium,  under 
this  name,  forms  of  several  other  species,  besides  the  very 
specimen,  described    and   figured  by  hira  as    C.  planijlorot 
easily  recognii«d  by  the  well  figured  Plantago  lanceolata  on 
which  it  grows.    But  this  ia  not  the  only,  nor  the  principal, 
cause  of  the  difficulties  under  which  botanists  have  labored 
in  regard  to  this  plant.     It  is  probably  the  most  variable  of 
all  the  species  of  this  genns,  ana  appears  under  a  larger  num- 
ber of  forms  than  any  other.     Well  may  botanists  differ  from 
the  view  that  I  take  in  regard  to  this  species,  but  it  has  not  ^ 
been  adopted  lightly.    With  150  to  200  specimens  from  £tt>J 
rope,  Africa,  and  Asia,  before  me,  I  have  found  it  impossible  toa 
separate,  Bpecilically,  the   difierent  forms  here   brought  I 
gether;  and  even  the  subspecies,  enumerated  below,  can  n 
always  be  limited  satisfactorily.     On  the  other  hand  I  find  Ha 
difficult  to  keep  this  species,  or  complex  of  forms,  as  I  amJ 
inclined  to  call  it,  separate  from  some  allied  species.     Somsfl 
varieties  approach  to  C.  brevutyla  others  to  C.  Palcestina^ 
and  others  again  are  difficult  to  distinguish  from  the  alpin 
form  of  C.  £j>ithytnum  {Kotschyi). 

The  long  list  of  synonyms  properly  belongs  to  the  diffep-fl 


rasButAHv— oirsoiraA.  466 

ent  subspecies ;  for  the  species,  as  I  take  it,  no  synonym,  nor 
even  a  name,  exists :  the  one  adopted  by  me  ia  the  fiorlicst 
one  given  to  any  one  of  the  forms. 

Sj/nopsit  of  ihe  fonm  of  C.  planifiora. 

a.  Lob(?B  of  the  calf  i  more  membranaceous  than  fleihy ;  laciniie  of  the 
corolla  turbid  aii\j  at  the  pointa;  styles  much  longi^r  than  orar;. 

*  Calyx  cupulatG.  Inbca  U9iialtj  broad  and  ihort,  sod,  like  the  short 

laciniK,   cuepldatf  :     Var.  approiliruita. 
**  Calyi   more  deeply  diriJed,  its  lobei  and  the  UcinliB  narroir, 
elongated,  acuta :  Var.  Sckiraaami. 

b.  Lobes  of  the  calyx  thick  and  tiir);id ;  taciniie  turfed  and  often  cn- 
ciillatc  at  tip  \  styles  loager  than  ovary,  tuually  shorter  than  or  as  long  m 
capiiile. 

*  Flowers  larger;  lobes  of  cslyx   united  above  tlio  middle  or  al- 

most to  the  point :     Var.   (TrfAti. 
**  Flowers  usually  smaller  ;  sepals  almost  distinct. 
t  Flowurs  smooth  :    Var.  Tnorii. 
tt  Flowers  mealy  or  warty  :  Var.  papillosa. 


Var.  a.  AFPROXiMATA ;  C.  approximala,  Babington  I  Ann.  & 
Mag.  Nat.  Hist.,  1844,  pi.  4.,  and  1845  pi.  1.;  A.  BraunI 
Berl.  hot.  Zeitg.,  1844,  p.  542,  and  in  Jahrb.  d.  Ver,  f.  N.  K. 
Naasan,  1851, 1. 1,  £  1;  C.  urceolata,Kumel  in  Flora,  1846, 
p.  651;  C.  cumUata,  Engelm.l  in  Bot.ZeitgT  1846,  p.  276; 
C.  plan^ora,  Kunze !  in  Flora,  1846,  p.  655 ;  C.  leucosphcera, 
Boiss.  &  Heldr. !  in  achod.  (afterwards  referred  by  Boissier 
diag.  or  n,  127  to  C.  urceolata)  ;  C.  Asiatica,  Pallaa  1  in  Herb. 
H.  Bot.  Petropol. — The  name,  approximaCa,  was  given  to 
this  species  for  the  closely  approadiing  halves  of  the  scales ; 
yet,  it  more  aji]>ri.ipnatelj-  signifies  tlie  i.'hwt-  idliauce  with  the 
last  species,  and  especially  with  its  last  mentioned  variety. 
The  original  C.  approximata  was  found  in  fields  of  Medicago 
in  England,  Giermany  and  Switzerland,  undoubtedly  an  im- 
ported plant,  as  Babington  himself  states,  probably  from  In- 
dia; or  perhaps  from  sontheasteni  Europe  or  Aia&  Minor.  In 
this  cultivated  plant  the  flowers  are  larger  (IJ-2  lines  long) 
more  attenuated  at  base,  the  scales  appressed,  short  and 
often  bifid.  Similar  fonns,  with  numerous  large  flowers  in 
large  and  very  dense  heads  occnr  in  Asia  Minor,  (Taurus, 
Kotschy!  357;  Tmolus,  Balansal  414;  Smyrna,  Balansal 
412;  Bithynia,  Thlrke  I)  in  Greece  (Taygetus  1  Parnassus  I 
Thrscia!)  and  in  Piedmont  (Herb.  LinklRcichenbach  fil.I 
The  plants  fix>m  the  southwest  seem  to  be  a  little  smaller ; 
Spain  (;WUlkomm  I  263  &  246 ;  Bourgeau !  381,  &  1298 ; 
Pq.  Schimper  I)  Several  specimens  from  the  Canary  Islands 
belong  rather  to  this  than  to  C.  EpisoTuJiutn.  In  the  east  this 
species  has  been  found  in  Egvpt  (Fischer  IJ  in  Syria  (Kot- 
schy I  104)  in  Ferda  (Kotschy  I  o80,  a.)  and  in  the  Himalaya 
regions  (Hiigel  I  Stocks  1  HooKer  Sb  Thomson  I)  The  nortb- 
25 
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em  Asiatic  fonn,  which  I  tad  formerly  distinguished  under 
the  name  of  C.  cupvlata,  occurs  in  the  Caucasus,  the  Altu, 
and,  as  it  seems,  throughout  Siberia,     (LedebonrI  Godetl 
Beckerl  Karelinl   1721,  etc.);  flowers   smaller  in  dense  but  J 
small  heads;  calyx  lai^e,  loose,  almost  entire,  with  broad  and  I 
Bhort  lobes  ;  scales  comparatively  large  and  incurved, 

Var.  i*.  ScQiRAZiAKA ;  C  Schiraziana,  Boissieri  diag.  or.  1. 9, 
86,  has  loose  and  few  flowered  heads,  rather  membranaceous  ] 
flowers  with  the  lobes  of  the  deeply  divided  calyx  and  the 
laciniEB  long  and  acute.  The  spccunens  examined  by  me,  the 
same  that  Boissier  described,  were  collected  in  Persia  by 
KotBchy!  and  distributed  under  118  and  318.  In  some  the 
laciniiB  are  larger,  in  others  shorter;  scales  larger  and  entire; 
or  smaller,  truncate  and  even  bifid. — Link  gathered  a  speci-  I 
men  of  this  form  in  Portugal  on  Ulex  nanus,  which  has  even 
longer  lobes  and  a  more  deeply  divided  calyx  than  the  Per- 
gian  plant.  ! 

Vnr,  7.  Webbd  ;  C.  Epiaonchum,  "Webb !  Phyt.  Canar,  III, 
p.  36. 1. 141 ;  C.  Epiplocamum,  Webb !  in  Pl.Bourgeau,  1430. 
— This,  together  with  C,  calycina,  Webb,  another  form  ai 
this  species,  seems  to  be  the  only  native  Cu»cuta  of  the  Ca- 
nary Islands,  though  the  Herbana  show  the  names  of  C.  .£Vt- 
ropcBa  and  C.  Epithymum  from  thence ;  C.  £^linum  has 
been  introdticed  there.  It  has  been  collected  by  Webb  t 
Bourgeau  I  18,  426,  459, 1430 ;  De  la  Perraudi^re!  Bolte !  and 
others.  I  have  seen  the  same  form  from  Portugal,  Deakin  I 
WelwitBchI  192. — In  C.  £^isojichum  the  lobes  of  the  calyx 
are  not  as  completely  united  as  in  C.  Epiplocamum. 

Var.  J.Tesokii;  C.planiflora,TenoTe\  Syll.Fl.  Neap.p.  128 
and  Flor.  Neap.  III.  p.  250,  t.  220,  f.  3.— If  I  am  not  mistak- 
en, Kunze  (Flora,  1846,  p.  655,  in  Plant.  Willk.  nro.  303)  waa 
the  only  botanist  who  recognized  Tenore's  plant;  every  oth- 
er author  has  bestowed  the  name  on  some  other  form  of  our 
plant  or  on  some  other  species.  C.  plantjlora,  Eoch !  Germ.  p. 
570,  and  Reichcnb.  Fl.  Germ,  exsicc.  nro.  2069,  are  forms  of 
C  Epithymum. — Tenore's  plant  la  most  common  in  Sicily  and 
north  Africa,  extending  to  the  Canary  Islands,  to  Spain, 
Bouthem  France,  Italy  and  the  Mediterranean  islands,  to 
Greece  and  Egypt,  and  undoubtedly  also  to  Asia  Minor  and  ' 
Syria.  It  is  one  of  the  smallest  Cvecuta,  the  heads  are  com- 
pact, 2-3  lines  in  diameter,  white  or  rose-colored.  The 
tur^dity  of  the  almost  cylindric  lobes  of  the  calyx  and  of  the 
lacmiffl  IS  very  distinct  even  in  the  dried  specimen,  and  very 
striking  in  the  fresh  or  soaked  one.  Flowers  often  less  than 
1  line  in  length ;  grains  very  rough,  0.3-0.4  lines  in  diame- 
ter.— This  is  C.  alba  of  most  authors,  but  not  of  Presl; 
i^ucc u/a,  DesM.  Et.  41,  is  a  genus  founded  on  an  immatur« 
specimen  of  the  same  plant ;  C  jE)ji(Aymwf«,  Gussone !  Flor. 
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Inarim.  p.  212,  Cosaon!  in  Plant.  Bourgean  and  of  many 
authors  on  plants  of  soathem  Enrope ;  C.  Europfea,  Bov6 1 
in  Hb.  Mauritan,  149  ;  O.  bracteosa,  Caspar,  I  in  Hb. ;  C.  mi- 
crocepkaia,  d'Escayrac!  in  Hb;  C.  Godronii,  DesM.  1  1.  c. 
60,  is  a  form  with  more  acute  lobea  of  calyi  and  coroila. 
C.  Sicula^  Tineo  (fide  spec,  in  the  Hb.  Ceeati)  is  the  same 
plant  with  lobea  of  the  calyx  a  little  broader  ;  c.  caUycina, 
W  ebb !  Phyt.  Canar.  III.  p.  37,  t.  152,  has  a  larger  calyx  in- 
clading  almost  entirely  the  corolla  ;  O.  Oanarieruis,  Choisy ! 
Mss.  is  the  same  thing. — It  occurs  in  many  published  collec- 
tions ;  besides  those  already  mentioned  it  has  been  distribu- 
ted by  Bourgean  I  491,  1298,  1430,a.  etc.;  Aucher-Eloy! 
1418;  Hnet  de  Pavilion  I  Palermo,  etc. 

Var. '.  rA.prLLOSA  is  a  peculiar  form  of  the  laat  subspecies, 
which  thus  far  seems  to  have  escaped  observers ;  tho  whole 
flower  is  covered  with  semi-transparent  papillte ;  otherwise,  I* 
find  no  difference  in  specimens  sent  &om  Algiers  to  the  Paris 
Museum  by  Balansa!  But  often  the  lobea  aro  elongated  and 
acute;  bo  in  the  specimens  from  Tunis, Kralik !  410,  Algiers, 
Cosson!  Segovia,  Hb,  GusBone!  A  specimen  from  Arabia, 
Botta!  in  Hb.  Mub.  Paris,  seems  also  to  belong  here.  C 
globidosa,  Boiss.  &  Rent,  is  very  closely  allied  to  this  form, 
and  distinguished  principally  by  the  very  short  styles,  and 
the  globose  corolla,  the  lobea  of  which  cover  the  capsule ; 
this  form  of  the  corolla  does,  however,  occasionally  also  occur 
in  specimens,  which  can  not  be  separated  from  C.  jdanijtora. 

ft.  C.  Pal.esti;ta,  Bossier!  ding.  or.  I.  11,  86.— This  pret- 
ty little  species  is  closely  allied  to  the  last,  to  which  the  au- 
uor  himself  subsequently  referred  it ;  but  it  seems  to  hold 
its  rank  with  a  number  of  other  species  of  this  genus,  the 
limits  of  which  are  so  difficult  to  ascerttuu.  Toumefort  (Cor. 
45)  already  distinguished  it  under  the  name  of  C  Oreticaj 
it  18  also  V.  micrantha,  Tineo  I  in  Gussoue  Fl.  Sic.  Syn,  II, 
887,  not  Choisy;  and  C.  capiUaria,  Reichenb.  PL  Crit.  V.  64. 
—It  grows  on  small  mostly  shrubby  i^ants,  on  arid  hills  in 
the  Mediterraneaa  region ;  in  Sicily,  Tineo  I  Morea,  Bory  I 
Attica,  Heldreich  I  Creta,  Sieberl  Raulinl  and  other  Gre- 
cian islands,  Lef^vre!  etc.;  Palestine,  Boiasierl  GaillardotI 
Blanche ! — Heads  only  about  2  lines  in  diameter,  flowers  ^1 
line  long,  usually  4,  out  often  only  S-parted ;  only  the  cen- 
tral  or  primitive  flower  of  the  heads  is  often  5-parted;  ca- 
lyx comparatively  large,  with  broad  and  short  cannate  lobes ; 
top  of  laciniffi  cucullate  ;  scales  rather  large,  broadly  spatn- 
late,  incurved ;  styles  somewhat  longer  than  ovary. 

f  2.    St7lei  M  long  or  shorter  than  ovuf. 

6.  C.  BBETi8Tin.A,  A.  Bfaun  I  in  PI.  Schimp,  and  in  Rich- 
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ard  Teut.  FL  Abj-ss.  11.  79,  is  perhaps  too  nearly  allied  to  J 
C.  planijlora,  from  some  forms  of  which  it  is  scarcely  disti" 
guiahed  bat  by  the  short  atjlea,  which,  in  fruit,  become  c 
raricate.     In  the  origintil  Abyssinian  specimens  the  lobes 
the  corolla  are  expanded,  in  some  others  they  are  closed  otwI 
tlie  capsule.     The  scales  are  short,  thin  and  truncate  orsomft^ 
times  bilobed. — It  has  been  found  in  Abyssinia,  Schimperl'il 
III.  1486;  on  the  Sinai,  Botta!   in  Persia,   Kotschy!   BSOlJ 
Affghanistan,  Griffith !  686;  Thibet,  Hooker  and  Thomsoali 
C.  eleffane,  J^oQi  in  Herb,  518  (not  Boissier), from  the  Tigrii,J 
is  the  same  plant. 

Var.  f    globulosa;  C.  globvloaa,  Boissier  &  Renter!  i 
Bched.,  Boiss.  in  Di.ig.  or.  II.  3,  126;  C.  Balangcn,  Boiss.  4(J 
Reut.  in  sched. — This  very  pretty  form  at  first  sight  look*  1 
very  distinct ;  but  Boissier  himself  already  su^ests  the  pr<H  1 
priuty  of  uniting  it  with  "  C.  alba"  {planijlora),  and  indeed! 
Us  papillose  flowers  gre.ttly  resemble    the  \a.r.  pamllota  A^\ 
Ecribed  above;  on  the  other  hand  it  approaches  v.  capUatO^m 
but  more  in  external  appearance  thaa  in  essential  charactem;^ 
the  pretty  red  tinge  of  its  flowers  is  occasionally  found  ia  ^ 
both  of  these,  and  may  be  in  some  connection  with  the  de-  ' 
velopment  of  the  papillte. — The  corolla  closes  over  the  cap- 
sule, ^ving  the  flower  as  well  as  the  whole  head  au  obtuse  ap- 
pearance ;  the  scales  in  the  original  specimen  are  bilobed, 
in  the  other  truncate  ;  styles  very  short. — Mountain  regions 
of  Asia  Minor;  on  the  Tmolus,  Balonsa !  413;  on  the  Taurus, 
the  same !  707. 

7.  C.  EuBOP-KA,  Lin.  sp.  180,  excl.  var,  ?.  This  well  known 
and  well  charactciized  species  offers  none  of  the  difficulties 
of  all  the  other  European  Cutcwtce;  the  obconic  calyx  with 
its  thick  add  fleshy  and  usually  elongated  base  and  thin  and 
obtuse  lobes,  the  thin  corolla  with  ootuse  laoiniie,  the  sniall 
and  very  thin  bifid  or  truncate  appressed  scales,  the  large 
ovary  and  comparatively  large  capsule  with  short  divaricate 
styles  and  beann^  the  dead  corolla  only  on  top  (not  envel- 
oped in  it)  readily  distinguish  it ;  nor  docs  it  vary  near  as 
much  as  the  others  do;  the  flowers,  however,  are  as  often  5 
as  4-parted. 

This  species  has  given  cause  to  a  good  deal  of  discussion 
in  regard  to  the  presence  or  absence  of  scales ;  but  though  I 
have  examined  a  number  of  specimens  said  to  have  no  scales, 
among  others  the  original  Var.  nefrent  of  Sweden,  I  have 
never  fdled  to  discover  that  organ,  though  sometimes  in  a 
very  defective  state;  I,  therefore,  can  not  doubt  that  it  is  al- 
ways present,  but  frequently  so  small  and  especially  so  very 
thin  as  to  escape  detection.  In  dry  specimens,  soaked  or  boil- 
ed, it  adheres  to  the  tube  of  the  corolla  so  closely,  that  it  is 
scarcely  possible  to  see  or  to  separate  it ;  but  it  is  readily  dia- 
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covered  and  detached  in  the  dry  flower,  if  not  too  much 
mashed  in  pressing.  The  scales  are  rarely  ronnded,  oftener 
tmncate,  and  toothed  at  the  apex,  most  commonly  bifid,  and 
fimbriate  or  toothed,  or  consisting  of  two  distinct  lateral 
dentate  or  entire,  often  extremely  email,  lobes. 

The  capsule  is  commonly  depresBed,  but  a  form  with  an 
elevated,  conic  capsule,  var.  conocarpa,  is  not  rare;  both 
often  grow  together  and  can  not  be  distingnished  otherwise. 

Var.  Indica  haa  more  crowded,  smaller  flowers,  and  per- 
haps a  little  longer  styles,  A  specimen  from  Sarepta  on  Al- 
Jtagi  (7ame/ort(»i,in  theHerbarinmofthe  St.  Petersburg Bot, 
Garden,  has  still  smaller  flowera,  but  shows  no  other,  to  me,  ap- 
preciable difference. 

Var.  Yicice  has  often  a  moro  solid  texture  of  the  flower 
and  fruit,  which  last  docs  not  open  before  full  maturity,  and 
may  thus  in  herbaria  sometimes  seem  to  be  indehiscent, 
while,  usually,  the  capsules  of  dried  specimens  readily  open 
long  before  they  are  quite  ripe.  A  specimen  from  Hajti  has 
larger  flowers,  fruit  and  seed,  than  any  other  I  have  seen. 

C.  Europc^a  inhabits  the  greater  part  of  Europe  and  the 
mountains  of  Asia  to  the  Himalaya.  I  have  seen  no  speci- 
mens from  Africa,  or  from  Spain  south  of  the  Pyrenees,  from 
Sicily  or  Greece  ;  in  Italy  it  grows  near  Rome  1  and  Naples! 
also  in  Asia  Minor  I  on  the  Caucasus!  in  Persia!  Affghan- 
istan  1  Thibet !  and  on  the  Himalaya  I  in  general.  Once,  only, 
it  seems  to  have  been  seen  in  America ;  Poiteaul  in  Herb. 
Neufchatel,  gathered  it  on  V%cia  in  Hayti,  where  it  no  doubt 
was  introduced  fi^m  Europe. 

The  following  formidable  list  of  synonyms  shows  how 
much  this  species  has  exercised  botanists. 

C.  nuuor,  Bauh.  Pin.  219,  DC.  Fl.  fr.  IIL  644;  DC! 
Prodr.  IX.  452 ;  C.  JUiformis,  a,  Lam.  Fl.  fr.  U.  807  yC.tc- 
trandra,  Mmnch  Metb.  461 ;  C.  vulgaris,  Pers.  Syn.  I.  289 ; 
C.  tybxdoaa,  Frest!  Del.  215;  C.  mnthymvm,  Thuil.  Fl. 
Par.  85,  not  Lin. ;  C.  ^^cnidea,  Bemhardi  Thur.  Gartz.  1844, 
nro.  4;  C.  Ao/opAyto,  Fries  I  n.  mant.  I.  8;  C.  halophUa/ 
Sum.  Veg.  I.  191 ;  C.  mtmoffyna,  Schmidt,  Fl.  Bohem,  and 
in  some  herbaria,  not  Vahl. ;  C.  JAgustri,  Areechong,  Revis. 
Cuso.  Sueo.  p.  17  ;  Ctetraspermoyia^l  in  scbed.;  C.hyaii- 
na,  Boiss.l  in  ached.,  not  lifoth.  C.  Segetum,  Rota  in  Giom. 
bot.  ital.  n.  247,  and  C.  T%ciee,  Schults,  ap.  DesM.  are  over- 
grown and  often  very  destructive  forms  on  fields  of  Vtcia, 
Hfedicago,  etc. — C.  fyitriphyUum,  Bemh.l.  o.  1844,  nro.  4 ; 
C  Sckkuhriana,  Pfeiff.  Bol.  Zeit^  1845,  p.  673.  C.  Europcea, 
van  nefrena  Fries  I  Sum.  Veg.  I.  191,  and  var.  vacua  Gren.  Ss 
God.,  Fl.fr.  H.  504,  are  names  given  to  a  supposed  form  with- 
out scales, — ^Var.  Pontica,  C.  Koch  in  Lmneea  XIX.  19, 1 
have  not  seen.     C.  brackyityla,  C.  Kochl  ia  Lin.    XXII. 
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747,  is  a  form  with  often  patulotiR  lAciniie  and  with  codIo 
capsule.  C.  mpHlaris,  Edgeworth !  Lin.  Transact.  XX.  6^ 
is  a  more  densely  glomerate  form  from  tlie  Himalaya,  with 
abort  lacinice  and  very  short  bifid  scales. 

8.  C.  KuRDiCA,  n.  Bp. :  ca.alibus  capiil.iccis  ;  glomerulis  par- 
TiB  pnucifloris  bractea  ovata  acuminata  sufiiiltis ;  fioribas  arete 
sessilibuB  plerumque  4-meriB ;  calycia  fere  ad  basin  divisi  lobis 
orato-lanceolatifi  acutis  crassiusculia  tubum  corollse  superan- 
tibus ;  laciniia  ovato-lanceolatis  erectis  sen  conniventibus  (de- 
mutD  capsolEB  arete  cinctie  adpressis)  tubo  fere  lon^oribua ; 
Btaminibus  quam  tacinis  mutto  brevioriboB,  anthens  par\'iB 
Bubrotundis  apiculatia  filameoto  vix  brcvioribua;  Bquamis 
basi  tubi  affixis  parvis  hjaliuis  tenuissimis  truncatia ;  stytia 
ovario  paulo,  capsitla  depressa  multo  brevioribus. 

On  the  Gara  mountain,  Kurdistan,  Kotachy !  PI.  Al.  Kurd. 
888,  b.  under  the  name  of  C.  minor,  fide  Choiay  and  C.  td- 
pina,  Hohenacker,  in  sohed, ;  Kurdistan,  J.  Erant !  in  Hb. 
Hooker. — In  teiture  and  habit  resembling  C.  Surofxva,  but 
scales  even  yet  thinner;  flowers  fewer,  more  elosety  sessile ; 
lobes  of  calyx  and  corolla  acute ;  corolla  on  tfao  fruit  globos^ 
closely  investing  the  whole  capaule ;  styles  very  short  and 
slender,  not  as  much  divaricate  as  in  the  allied  species. — • 
Flowers  1  line  long;  seeds  large  in  proportion,  0,5-0.6  lines 
long. 

9.  C.  Febsica,  DeCaisne  in  Hb.  Mus.  Par.;  caule  fili- 
formi ;  floribus  sessilibus  arete  glomeratis  bractea  ovata  sea 
orbiculata  auffultis;  calycis  campanulati  lobis  ovatis  aeatis 
oorollee  tubum  auperantibus;  laciniia  tubo  vix  loDgioribus 
ovatis  abrupte  acuminatis  sspe  papillosis,  erectia  demum  pa- 
tulis;  staminibns  brevibus;  squamis  spatulatis  laeiniato-fim- 
briatis  faucem  acquantibus  incurvis;  stylia  brevibus  subula- 
tia  vix  ad  medium  stigmatoeis  in  capsula  tennissima  depressa 
corolla  investita  suberectis. 

Ispahan,  Persia,  Aueher-Eloyl  Herbier  d'Orient  in  Hb. 
Mus.  Paris,  without  number,  apparently  on  some  species 
of  I^ctuca.  —  A  very  distinct  species,  of  which  a  single 
Specimen  only  has  come  under  my  observation.  The  tough 
corolla  totally  invests  and,  as  it  would  seem,  supports 
the  extremely  thin  capsule,  just  as  in  C.  capitata,  to  which  it 
is  also  allied  by  the  aubnlatc  styles ;  scales  larger  than  in  an/ 
allied  form,  their  fringes  covering  the  top  of  the  capsule. — 
Flowers  1^  lines  long,  seeds  ^  line  long,  strongly  retiuulate. 

111.  C.  EnnNUM,  Weihe,  Archiv.  d.  Apoth.  VHI.  54, 
^824);  DC.  Prod.  IX.  452;  C.  detusifiora,  Soyer-Willem. 
AH.  Soc.  Lin.  Pans  I.  26  (1822)  only  by  name ;  description  L 
C.  IV.  281  (1826);  C.  major,  Koch  &  Ziz,  Cat.  pal.  5;  O. 
fntiffaria,  Presl,  cech,  56;  £pilinella  macutoides,  Pfeiff.  Bot. 
Zeit.  Oct.  1S45,  p.  673 ;  DosM.  Et.  64.— Tliis  well  known  a  nd 
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very  distinct  Bpocics  of  the  flai  fields  of  Enrope,  (Rus- 
sia! Sweden !  Germany !  France  I  England!  Ireland!  Spain  I 
Sicily !)  extends  ijito  the  Canary  Islands  (Webb  !  Finlay  I) 
and  Egypt  (Kralik  I  Figari !)  and  has  also  been  seen  in  the 
eastern  parts  of  the  United  States  !  I  have  seen  no  speci- 
mens from  Asia,  but  Roxburgh's  C.  aggregata,  Fl.  Iiid.  I. 
447,  "  introduced  into  the  botanic  garden  of  Calcutta  with 
flax  from  Bagdad,"  is  most  probably  the  same  thing. 

The  characters  relied  on  for  a  generic  separation  of  this 
species  from  CuactUa,  are  untenable,  or  are  founded  on  mis- 
take. The  calyx  is  deeply  &-lo1)ed,  not  &-sepaled ;  the  cap- 
Bale  is  constructed  exactly  as  in  the  allied  species ;  the  dissep- 
iment is  complete  till,  at  maturity,  the  larger,  lower,  obcordate 
part  separates  from  tlie  upper  substylar  portion.  The  intra- 
stylar  aperture  penetrates  into  the  capsule  only  at  full  matu- 
rity by  a  slit  parallel  to  the  dissepiment  and  sometimea  by  a 
second  transverse  one.  The  stigma  is,  at  the  flowering  peri- 
od, almost  twice  as  long  aa  the  style,  and  at  base  of  the  same 
thickness,  slightly  tapering  to  an  obtuse  point ;  only  in  fruit, 
when  the  stjle  is  shrivelled,  the  stigma  has  the  appearance  of 
being  clnb-shaped. 

The  very  short  style,  the  shape  of  the  thick  stigma  and  the 
structure  of  the  st^lar  part  of  the  dissepiment,  indicate  a  close 
alliance  to  the  Asiatic  species,  enumerated  below,  though  all 
these  have  pedicelled,  and  not,  like  our  species,  closely  sessile 
flowers.  It  is  not  improbable  that  it  originally  came  from 
Asia  or  from  £gypt. 

See.  2.    S^stifftna. 

Styles  none  or  oonusting  of  a  very  short  knob  on  each  half 
of  the  ovan';  stigmata  cylindric  or  subulate,  usually  of  the 
length  of  tnc  ovary.  The  capsule  separates  from  the  base 
only  at  complete  maturity  in  a  ragged  line,  not  by  a  regular 
joint;  the  opening  is  wide  (C.  pediceSata)  or  very  small  (C. 
Ar<^ca,  C.  pulcKeBa);  the  emarginate  diaaepiment  remaina 
in  the  base  of  the  capsule,  as  in  SuotuctUa  /  the  withered 
corolla  closely  coats  the  capsule. 

The  distinctlv  pedicelled  flowers  are  disposed  in  loose  or 
compact  umbeUiform  clusters,  few-flowered  or  crowded,  eu|>- 
ported  by  a  single  bract. 

The  species  belonging  here  are  all  Asiatic ;  C.  Arabtca  ex- 
tends into  Egypt,  where  it  seems  to  be  the  most  common 
form. 

This  group  constitutes  the  connecting  link  between  JSkt- 
cuacuta  and  CaUianchey  another  Asiatic  form,  in  which  the 
little  remnants  of  the  styles  are  united. 

11.  C.  KoTscHTANA,  BoiBg.  Disff.  or.  I.  7,  29  (not  C.  Kot- 
achyi,  DesM.) ;  well  characterized  by  the  la^e  (2  lines  long) 
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flowers  with  a  large,  loose,  cup-shaped  calyx  and  acuminate   l 
lactDiiG ;  fruit  unknown. — Southern  Persia,  Kotsohy !  749.    I  I 
refer  here  a  specimen  from  the  Herbarium  of  the  St.  Petera- 
bni^  botanic  garden,  collected  in  Armenia  by  Szovits,  though 
the  flowers  are  a  httle  smaller  and  the  calyx  is  rather  more    , 
deeply  divided. 

12.  C.  PDLCHKLLA,  n.  sp. :  umbcllis  laxis  paucifloris  brao-  I 
tea  ovata  acuminata  suffultis ;  calycis  camosi  lobis  ovatis  oca-  f 
las  corolls  tubum  subffic[uantibus ;  laoiniis  tubo  fere  ffiqni*  I 
longis  ovatis  acutis  papillosis  crenulatis  erectis  sen  patnlisi  J 
Btaminibos  brevioribus,  anthens  ovatis  filamenta  subulata  1 
BqnautiboB ;  sqnamis  angustta  faucem  attingentibna  fimbria-  \ 
tis  incurvis;  stigmatibus  ovarium  globoso-ovatum  apice  sub*  j 
conicum  cequantibua ;  capsula  corofia  connivente  tota  involo'* 
ta  apertura  parva  basilari  demum  dchiscente. 

Var,  ff.  Altaic*,  calyce  profundius  fifiso;  laciniis  acutiori- 
bns ;  squamis  minoribns  siepe  bifidis. 

Aflghanistan,  Grifiith  I  688-691,  in  Hb.  Hooker,  on  Al. 
hagi,  Peganum,  Artemisia,  etc.  0.  Sarepta !  originally  from 
the  Hb.  of  Pallas,  and  Altai,  Sievers!  both  in  the  Her^  ! 
barium  of  the  Botanic  Garden  of  St.  Petersburg ;  Griffith's 
|ilant,  which  may  be  distinguished  as  a.  Affghana,  has  beau- 
tifully bright  red  stams  and  flowers ;  the  very  fleshy  calyx 
especially  is  bright  colored ;  nmbels  4-6-flowered,  pedicels 
as  long  as  calyx  or  as  the  whole  flower;  flower  14-  Ihies  long; 
espsule  opening  late  and  with  a  very  small  circular  aperture. 
■ — FromC.  Sbtschyana  it  is  distinguished  by  the  mnch  small- 
er  flowers  with  longer  pedicels,  the  deeply  divided  calyx,  the 
ovate  and  not  acuminate  lacinite.—  The  Alt.iie  specimens  may 

e'ssihly  constitute   C.  AaicUtca,  Pallas,  but  the  specimen  in   I 
b.  H.  B.  Petropol.,  labeled  thus  by  himsell^  belongs  to  O.  \ 
planijlora,  var.  approximata. 

13.  C.  PHDiCKLLATA,  Ledeb.  I  Ft.  AUmc.  I.  293.  Icon.  t. 
234.  DC.  Prod.  IX.  453,  excl.  syn.— The  smallest  flowered 
apecics  of  this  section  ;  flowers  scarcely  one  line  long,  whitish, 
of  very  thin  texture ;  scales  small,  truncate ;  styles  almost  uni- 
ted at  base,  separating  in  the  ripe  fruit ;  introstylar  aperture 
transverse  to  the  dissepiment ;  top  of  thin  capsule  separa- 
ting from  the  base  with  a  very  large  opening,  rather  irregu- 
larly torn ;  more  closely  allied  to  the  next  than  to  both  o^er 
niecies  of  this  section ;  distinguished  from  it  principally  by  I 
Uie  mnch  smaller  flowers  and  the  wide  opening  of  the  ripo 
capsule.  I  have  seen  no  other  specimens  but  Ledcbour's  own, 
oolleoted  on  the  Altai,  parasitic  on  some  species  of  Galium  j 
the  other  speoiraens  referred  to  this'species  by  authors  do 
not  belong  here. 

14.  C.  Abadica,  Frescnius!  PI.  .^gypt.  p.  165;   Choisyl 
CuBC.  175,  t.  1,  f.  2,  and  DC.  Prod.  IX.  453 ;  not  of  Wight ; 
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Casmta  ArcUnca,  DeaM.  Et.  72. — A  well  mnrkcd  Bpocies,  the 
most  common  one  in  Egypt  and  extending  to  the  eastern 
shore  of  the  Red  Sea.  It  waa  collected  in  the  former  coun* 
trybyBovfil  354;  Aucher-EIoyl  1418;  S.  Fischer!  Kralifc! 
and  before  all  these  by  Lippi !  in  Hb.  Vaillant,  where  it  iB 
labeled  as  "  Cnscuta  Bulphiirei  colons  jEgyptiaca,  flore  ni- 
Tfto,"  etc.  Arabia,  on  the  Sinai,  Rueppelll  Schimperl  nro. 
140. — I  can  not  see  how  it  is  possible  to  ascribe  to  it  capitate 
stigmata,  nor  is  the  capsiile  exactly  baccate ;  this  la«t  error, 
however,  is  easily  accounted  for,  as  only  the  fully  ripe  eapsute 
will  separate  irom  the  base,  and  with  quite  a  small  opening. — 
The  Sinai  plant,  the  original  C.  Arabica,  has  shorter  pedicels, 
denser  glomerulea,  cordate-sagittate  anthers,  and  larger,  even 
incurred,  scalea.  Var.  jSgyptiaca  is  distinguished  by  its 
longer  pedicels,  looser  umbel,  rather  orbicular  anthers,  asd 
smaller,  often  bifid,  scales,  wliich  sometimes  seem  to  be  re- 
duced to  mere  teeth  ;  it  may  possibly  be  the  luxuriant  form, 
corresponding  to  O.  Tr\folii  and  growing  on  cultirated 
plants. 

Sec.  8.     Ctittococca. 

This  group,  represented  by  a  single  Asiatic  species,  is  close- 
ly allied  to  Epiatigma,  but  distinguished  from  it  and  all  its 
other  allies  by  the  really  baccate  capsule,  which  at  maturity 
separates  from  the  persistent  calyx,  entirely  covered  by  the 
closely  enveloping  corolla.  The  styles  are  subulate,  much 
thicker  at  base,  usii.illy  longer  than  the  thin  and  pointed  stig- 
ma.   Flowers  sessile,  densely  clustered. 

16.  C.  CAPITATA,  Roxb.  FI.  Ind.  I.  448 ;  C  rosea,  Jaoqne- 
montl  in  Hb. — Roxburgh's  description,  as  Ikr  as  it  goes, 
agrees  well  enough  with  the  species  I  take  for  it,  which  u,  w> 
fiiraa  I  kDow,the  only  papillate  Cuscata  in  India;  but  itaeenu 
to  be  far  from  common  there ;  it  is,  on  the  contrary,  confined 
to  the  mountun  districta  and  to  an  elevation  of  from  6  to 
12,000  feet.— The  lanceolate  lobes  of  the  deeply  slit  oalyxand 
corolla  are  covered  with  hemispherical  or  suboylindrio  papil- 
la, connsting  of  numerous  very  minnte  cells.  Scales  in  the 
lower  part  ^  the  tube,  not  reaching  to  the  middle,  ronnded 
or  bilooed,  dentate.  Styles  as  long  as  ovary,  much  shorter 
than  capsule.  Capsnle  very  thin  and  fra^e,  bat  strengthened 
by  the  dry  corolla  forming  a  tongh  coating  over  it ;  intrastylar 
aperture  large. — Flowers  over  l|  lines  long,  often  rose-oolor- 
ed ;  seed  oval,  0.6  lines  long. 

In^a  *'in  great  ahnndance  on  OrotaiaHa  Juncea,"  Roz- 
bui^h ;  on  the  Himalaya,  on  some  Artemifta,  Jaoqnemont ! 
1560;  on  7%j/mut,  7 — 10,000  feet  high,  Thomsonl  in  En- 
matin,  12,000  feet  high,  Strachsey  ft  Winterbottom !  nro. 
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8,  in  part  (in   Bome   herbaria  the  Indian  form  of  C  Euro- 
p<Ba  18  preserved  nndcr  this  number). 

Sec.  4.     Pachyatigma. 

Stigmata  cylindric  or  oblong,  obtuse,  thicker  than  the  fili- 

I  fiiinn  styles.    Capsules  bursting  transversely,  late,  and  not  by 

i   a  proper  joint.      Seeds  compressed,  indistinctly  triangular, 

i  obliquely  truncate  at  base,  with  a  very  short  perpendicular  or 

Bllghtly  obliqnc  hiluni. 

Flowers  pedicelled,  disposed  in  a  loose  fascicled  inflores- 
'  oence;  pedicels  usually  supported  by  bracts,  only  the  latest 
ones  naked.  Corolla  remaining  on  the  top,  or,  in  C.  Africana, 
at  the  base  of  the  capsule. 

The  three  species  of  this  group  inhabit  Southern  Afiica,  and 

are  nsually  parasitic  on  evergreen  shrubs.    The  form  of  the 

Rtigma  is  inteimediate  between  that  of  Eucnacuta  and   of 

I    Grammica,  and  the  inflorescence  ia  similar  to  that  of  the 

I  Utter. 

Ifl.    C.  ANGtTLATA,  n.  8p. ;    caulibns  filiformibus  ;    bracteia 

I  lineari-lanceolatis ;  pcdieellis  capillaceia  flore  longioribus  (ul- 

tamis  brevioribus)  ramosis  lase  lasciculatis  ;  calycis  profunda 

L  6-partiti  ad  commissuras  alato-angulati  lobis  late  ovatis  ob- 

toflis   tubum    coroUce  late   campanulatum  superantibus ;    la- 

oniis  corollte  ovatis  obtusis  demum  patuiis  stamina  cequanti- 

L  bus ;  antheris  obtusis  ba^i  profiinde  cordatis  filamento  subu- 

[  lato  vix  brevioribus;  sqnamis  ovatis  fimbriatis  tubum  fcro 

ezcedentibusincurvis;  pistilUs  ovario  parvo  depresso-globoao 

\  his  terve  longioribus  tubum  excedentibus,  stigmatibus  cylin- 

dricis  scu  subclavatia  stylo  ipso  brevioribus. — C.  Africajta, 

C!hoisy !  Cusc.  176  and  DC.  Prod.  IX.  454,  pro  parte,  fide  spec. 

;  in  Hb.  De  Cand.  et  cit.  nee  deacript ;  C.  A/ricana,  c.  Drege  I 

I  ia  fiched. 

Cape  of  Good  Hope,   Dutuitakloof,  3000   feet  high,   on 
JStaavia,  Drege!    Mund  &   Maire!  Haney!  in  Hb.    Hook- 
er; Roxburghl  in  Hb.  Lambert,  now  Delessert. — The  broad 
and  short  flowers  with  broadly  oval  and  obtuse  lobes  and 
'  the  5-angled,  or  rather  winged  calyx,  distinguish  this  spe- 
[  aes  at  first  sight   from  both  its  allies.      Choisy  has   cou- 
I  fbunded  it  with  his  C.  Africana,  as  not  only  his  reference  to 
f  Drege's  specimen  but  also  his  own  label  to  this  samo  speci- 
[  men  in  DeCandolIe's  authentic  herbarium  prove. — Flowers 
I  about  11— 1^  lines  long,  1}  wide  when  fill ly  expanded ;  styles 
[  mually  longer  than  stigmata,  only  in  very  yonng  flowers  of 
1  the  same  length.     Fruit  and  seed  not  seen. 
r      17.  C.  NiTiDA,  E.  Meyer!  in  sched.;  Choisy!  Cusc.  177,  t.  2, 
[  £  1  and  DC.  Prod.  IX.  454.— Well  distinguished  by  the  broad 
aad  acute  lobes  of  the  calyx,  the  narrowly  lanceolate  acute 
lacinie  and  the  stigmata  which  usually  are  much  longer  than 
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the  styles,  rarely  of  the  aamo  length.  Stamens  half  as  long 
as  laciniffi ;  incurved  scales  as  long  or  sometimes  longer  than 
tube ;  capsule  in-egularly  circumscisBile. 

This  is  C.  Africana^  a.  Drege !  C.  Africana,  Ecklon  & 
Zeyher  1  20, 77, 11,  and  21, 1, 11 ;  C.  Burmanni,  Choiay  I  Ciisc. 
177,4  DC.  Prod.  IX.  454,  is  the  same  plant,  as  I  have  satisfied 
myself  by  a  careful  examination  of  the  original  specimen  in 
Hb,  Delesaert.  This  specimen  is  further  interesting' as  it  bears 
the  in8crij)tion  "C  Americana^'  it  would  seem,  in  Thunber^s 
handwritmg.  This  may  therefore  be  the  original  plant, 
■which  Thunberg  first  took  for  Linnjeus'  C.  Americana  and 
afterwards  named  C.  Africana,  so  that  C.  nitida  would  ba 
the  true  Thunbei^an  A/Hcana ;  but  even  if  this  be  ho,  it 
will  be  better  to  leave  the  nomenclature  as  at  present  estab- 
lished, especially  as  quite  probably  Thunberg  confounded 
both  species.  Another  fact,  bearing  on  this  question,  is,  that 
in  Jossieu'fi  Herb.,  now  in  the  Museum  of  the  Jardin  dea 
Plantes,  a  specimen  of  C  Chinenais  is  preserved,  labeled  "  C 
Americana,  TAuni.  C  B.  S^.  Thunberg  tferf."  So  it  leema 
that  at  one  time  Thunberg  himself  took  C.  Chinensia  for  hie 
Americana,  but  as,  so  far  as  known,  this  plant  does  not  occur 
at  the  Cape,  it  is  ^uite  possible  that  Le  brought  this  specimen 
from  India  or  China,  and  confounded  all  those  plants  under 
one  name.  He  does  not  mention  C.  Chinensia  or  any  other 
Cuscuta  from  those  rc^ons. 

C.  nitida  seems  to  be  one  of  the  commonest  species  at  the 
Cape  of  Good  Hope,  and  has  been  collected  there  by  almost 
every  botanist.  Dr.  R.  C.  Alexander  communicated  a  spe- 
cimen with  Cnner  red  sterna;  some  of  Drcge's  specimens 
exhibit  a  granulated,  somewhat  scabrous,  calyx. 

18.  C.  Afhicaha,  Thunberg?  FI.  Cap.  668  &  Pbyt.  Bl. 
17 ;  Choisy  1  Cuso.  176  A  DCT  Prod.  IX.  454  pro  parte.— I 
have  above  stated  my  doubts  about  the  identity  of  Than- 
berg'a  plant,  and  my  reasons,  neverthelesa,  for  retuning  hig 
name  (or  this  species,  The  older  botanists  also  seem  to  ac- 
knowledge this  for  C.  AJHcana,  as  I  find  a  specimen,  thns 
labeled,  m  Willdenow's  Herb.  nro.  3161.  Choiay'a  descrip- 
tion entirely  refers  to  this  plant,  thongh  one  ofthe  specimens, 
he  cites,  belongs  to  C.  angtUtita. 

It  is  well  characterized  by  the  very  loose  inflorescence,  the 
long  pedicels,  the  capillary  styles  which  are  much  longer  (often 
more  than  twice  as  long),  than  the  oblong  and  thick  diver- 
gent stigmata ;  calyx  short,  lobes  broad,  obtosish,  vemicose, 
mibricate;  lacini»  linear-oblong,  obtoaish,  involute  at  the 
margin  and  at  tip,  erect  or  spreading ;  scales  large,  often 
longer  than  the  tube,  incurred ;  capsnles  in  the  only  spe- 
cimen, in  which  I  could  find  any,  almost  baccate,  or  opening 
Tery  late,  with  the  corolla  perristcnt  at  base,  mostly  with  a 
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^  I  seed,  0.7  lines  long;  flower  1-1^  lines long.-^ 

C.  Americana,  Thunb.  Prod.  32,  not  of  Linnxua,  is  the  saiOQ 
as  his  later  C.  Africana. — Our  plant  was  collected  by  Dregel 
7010  and  labeled  by  him  C.  Africana,  d;  itia  EcklonA  Zey- 
her'sl  22,  70,  10.  Schrebera  scAwioiefca,  Lin.  sp.  1662,  is,  at 
the  figure  in  Nov.  Act.  Ups.  I.  t.  5,  f.  1,  shows,  this  speciei^ 
parasitic  on  MyHca  Africana.  C.fusi^ormit,  Willd.  rel.  in 
K.  &  S.  VI.  209,  referred  here  by  Choisy,  a  misprint  for  flt 
funiformis,  as  spelt  in  Willd,  Herb.  nro.  3156,  is  not  a  Cua* 
cuta  but  a  Ca»«yta  from  the  Cape,  as  Schlechtendal  has  lon{^ 
since  stated. 

C.  Capenait,  Choisy!  Ciisc.  175  1. 1,  f.  4,  and  DC.  Prod.  IX; 
454,  is  a  large  form  of  this  species;  flowers  2l~2J  lines  lon^ 
calyx  smooUier  and  shorter,  laciniie  longer,  somewhat  acat^ 
ish,  scales  smaller ;  it  bears  the  same  relation  to  O.  African^ 
that  C.  Trifolii  does  to  C.  ^ithymum.—Drega !  7833,  De; 
Thorn!  Dr  Alexander  I 

Sec  6.    Eugrammica. 

Styles  of  uncqanl  lengtli,  snbnlate  or  cylindric;  stigmat* 
capitate.  Capsule  bursting  transversely  more  or  less  regular 
ly ;  in  C.  Jalapentts  regularly  circumscissile.  Seeds  often' 
only  one  or  two  in  each  capsule,  ronnded  or  flattened,  trun- 
cate at  base,  or  hooked  ;  hilumforming  a  transverse  or  oblique, 
rarely  a  perpendicular  line,  often  very  short,  or  reduced  to  b 
point. 

The  inflorescence  is  quite  vari.ible,  forming  few-flowered' 
loose  cymes,  or  compound  racemose  or  umbclliform  cyme* 
with  pedicellcd  flowers,  or  compact  clusters  with  subsessUtf 
flowers ;  with  bracts  at  the  base  of  each  or  at  least  the  prim&; 
IT  pedicels  or  flowers.  The  corolla  remans  at  the  baae  or  on 
the  top  of  the  capsule  or  completely  envelops  it. 

Most  species  of  this  section  inhabit  South  America,  the. 
West  Indies,  and  Mexico ;  one  (C.  umbdiata)  extends  into 
the  southwestern  parts  of  the  United  States,  and  two  (C> 
odontolepis  a.iiA  C.  applanata)  are  peculiar  to  that  region  _ 
two  others  are  natives  of  Asia,  one  extending  to  New  HoU 
land,  the  other  to  eastern  Africa. 


StylcB  tliick  and  ihort,  subclalc  frani  a  broad  base ;  flnw^rs  moB^ 
Urge  Knd  or  a  Arm  (csture  ;  scnJcs  wanting  in  one  (theflrit)  speciei; 
(xiralla  enveloping  tlie  whole  or  the  j^rciiler  part  of  thp  ripe  capeule  in  ali 
bnt  the   &nt;  capsule   opening   readllj  bj   more  or  Icti  regular  circum- 


*  Lobe*  of  calyx  urbicular,  imbricate. 

19.  C.  GKANDiFLOKA,  Humb.  Bon]tI.  Kunth!  n.  gen. 
ep.  in.  123,  t.  213 ;  DC.  Prod.  IX.  457 ;  not  Wallith  Cat. 
— This  beautiful  and  striking  species  is  bo  well  described  by 
Eanth  that  it  is  not  necessary  to  add  a  singlo  line.  He  al- 
ready mentions  (as  he  also  does  in  regard  to  C.  Popaya^ 
netMis)  the  circumaciasile  opening  of  the  capsale,  ignored 
by  later  writers.  The  raceme  of  flowers  on  the  left  side  of 
his  otherwise  very  correct  figure  is  imaginary,  as  the  lafio- 
rescence  is  a  loose  few-flowered  cyme.  The  flowers  have  a 
diameter  of  full  4  lines,  and  arc  2^-3  lines  high;  the  subu- 
late filaments  are  insertoil  a  little  below  the  throat ;  no  trace 
of  scales  visible  ;  styles  and  capsule  scabrous  or  verrucose  ; 
dry  corolla  at  base  of  capsule;  ripe  seeds  only  0.8  lines  in 
diameter,  almost  globose,  very  rough ;  hilum  a  mere  dot. 

This  species  is  peculiar  to  the  Andes  about  the  Equator ; 
New  Granada,  Humboldt  I  Purdie !  Goudot !  Peru,  Haenke  I 
CI.  Gayl  Weddelll  4768;  Bolivia,  Weddell!  4518;  Chili, 
EdmoDston  I 

20.  C.  ODOEATA,  Ruiz  &  Pavon  I  FL  Peruv.  I.  69, 1. 105, 
£  &.,  not  Cboisy  nor  Pojppig;  C.  intermedia,  Choisy  1  Cusc. 
179,  t.  2,  f.  3  and  DC.  Prod.  IX.  455 ;  Gay,  Fl.  Chil.  IV.  447.— 
After  examining  the  original  specimen  in  Hb.  Kuiz,  now  in  the 
royal  Herbarium  at  Berlin,  and  the  almost  identical  one  id 
Hb.  Pavon,  now  in  the  possession  of  E.  Boissicr  of  GeneTS, 
which  latter  is  the  onginal  for  Choiiy's  description,  I  can 
have  no  doubt  about  the  identity  of  these  plants. — ^Flowen 
8  lines  long,  3-4  lines  in  diameter,  on  Tery  short  pedicels, 
forming  dense  lateral  clusters;  iacinife  rather  longer  than  the 
shallow  tube ;  scales  very  large,  deeply  fringed ;  corolla  soz^ 
rounding  and  partly  covering  iJie  irr^golariy  drcnmsciflule 
capsule ;  seeds  triangular-rounded,  ne^v  one  line  lon^. — ^In 
the  Flora  Peruviana  the  capsule  is  already  figured  as  ciroam- 
Bciswle ;  but  the  whole  figure,  espedall^  the  detuls,  are  not 
very  correct,  and  rather  calculated  to  mislead. 

Peru,  Ruisl  Pavon  I  A.  Matthews  t  486;  Weddelll  4698; 
Ecuador,  Seemannl  852;  Chili,  CL  Qajl  88  Jb  815^— In 
Weddell's  specimen  the  tube  is  mora  cybndrical  and  longer 
and  the  lobes  rather  shorter,  uniting  this  species  with 

Var.  P.  1  BOTBTOIDE8,  ftom  sonthem  BrasI,  Lobb  I  49,  in 
the  Kew  Herbarium, — Dense  clusters  of  flowers  arranged  in 
long  pendulous  bunches,  resembling  grapes;  tube  deeply  cam- 
panu^te,  almost  cylindric,  nearly  twiee  as  long  as  the  bnmd, 
rounded  lacinis;  corolla  enveloping  the  widely  gaping  cap- 
sule, the  styles  of  which  are  shorter  and  thicker  than  in  C. 
odorala;  stylar  portion  of  dissepiment  broad  and  jagged.^ — 
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Louroirol  CocMn.  171;  ed.  Willi.  I.  212. — A  common  plant, 
as  it  appears,  of  the  tropical  regions  of  Asia,  and  the  islands 
southward,  especially  Ceylon,  extending  into  Candahar  (Grif- 
6th  1  685)  and  China  (in  lib.  II.  B.  Petropoll  as  "■  C.  jim- 
briaia,  Bunge,"  whioli  name  seems  to  be  apocr}phal),  char- 
Batenz^d  by  the  strongly  carinato  rather  than  sulcate  lobes 
of  the  thereby  6-angled  calyx,  with  5  secondary  angles  at  the 
commissares ;  scales  rather  large,  deeply  laciniate,  and  not, 
as  Choisy  describes  and  figures  them,  short  and  adnata  below 
the  throat;  styles  slender;  capsule  very  thin,  enveloped  and 
covered  by  the  corolla,  opening  at  base  rather  irregularlj'  and 
late,  and  therefore  often  termed  "baccate ;"  Loureiro  himself 
describes  the  fruit  of  his  genns  Grammica  as  a  "  bacca," 
though  his  original  specimen  in  the  Hb.  of  the  British  Muse- 
um shows  the  eircumactasile  capsule.  Flowers  1-lV  lines 
long;  seeds  0. 5-0.7  lines  long,  oval;  hilum  obhque  or  usually 
nearly  perpendicular. — Lamarck's  original  specimen,  acciden- 
tally rdsed  in  the  Jardin  des  Plantcs  of  Paris,  in  1794,  with 
seeds  supposed  to  have  come  from  China,  is  preserved  in  Hb. 
JuBsieu  in  Mas.  Paris. 

C.  kyatina,  Wight,  ic.  1372;  Wallich!  Cat.  1320',  not 
Roth,  is  a  fonu  of  this  species  with  bifid  and  rather  small 
scales. 

A  form  from  the  Island  of  Naasiba,  near  Madagascar,  Boi< 
vini  in  lib.  Yindobon.,  has  also  bifid  scales,  but  is  distinguish- 
ed from  ai!  other  varieties  by  the  capsule  being  exsert  above 
the  corolla  and  by  the  large  intrastylar  aperture. 

Var.  ^.  CAHisATA ;  O.  carinata,  R.  Brown  1  Prod.  N.  HoU. 
I.  491,  from  the  tropical  parts  of  New  Holland,  is  the  same 
species  with  more  strongly  carinate  and  more  obtuse  lobes  of 
the  calyx,  more  obtuse  lacintas  and  almost  globose  anthers. 

Var.  y.  CILIABI3 ;  C  ciliaris,  Hohenaoker  1  in  PI.  Kotschy, 
Boissicrl  diag.  or.  II.  3,  129,  is  a  stouter,  larger  flowered 
northern  form  of  the  same  plant,  with  shorter  and  stouter 
styles;  scales  spatulate,  or  sometimes  in  the  same  flower  bifid, 
less  deeply  and  finely  fimbriate  ;  flowers  1  j-21  lines  long. — 
MoBSul,  Kotschy!  431;  Kurdistan,  Grant !  in  Hb.  Torrey. — 
The  specimen  of  Herb.  Wight,  propr.  I  2408,  is  the  same 
thing  from  India.  The  largest  flowered  form  is  preserved  in 
Hb.  Mus.  Paris,  under  the  name  of  C.  exigua,  coUoctcd  at  the 
Selenga  river,  iu  Siberia,  by  Demidofi;  a  cotemporary  of  Pal- 
las ;  lobes  of  calyx  and  corolla,  in  this  specimen,  more  dis- 
tinctly crenolate  than  in  most  other  forms  of  the  species. 

27.  C.  TiNCTOBiA,  MartiuH !  in  Herb. ;  caulibns  filtformibus 
Bubfunicularibus ;  floribus  globosis  pcdicellatis  in  glomerulot 
laxos  umbelliformes  congestis ;  calycis  cupulati  lobis  orbicu- 
latis  imbricatis  tubum  corollaa  campanulatum  a'quautibus 
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laciniie  tubo  requilongis  ovatis  obtnsis  baei  imbricatiB  erectis 
Beu  demum  putulis  reflexive ;  antberia  ovatis  fiiamento  Eubu- 
lato  brevissimo  picrumque  longioribus ;  squamis  late  ovatJa 
fimbriato-lacc'ris  tubum  ajquantibus  seu  pauIo  excedeotibus 
inourvis ;  stylia  liliformibus  ovario  depresso  longioribus  fere 
exaertis;  capsola  irregularitGr  circumscissa  corolla  marces- 
cente  involata  tectaque. 

Mexico,  usually,  as  it  seems,  on  trees :  Oaxaca  on  Sekittva 
molle,  Karwfiisldl  who  relates  that  the  natives  use  it  un- 
der the  name  of  "  Zaca-tlaacalli"  as  a  yellow  dye ;  and,  in- 
deed, the  dried  specimens  tinge  water,  paper,  etc^  deep  yel- 
low, which  I  notice  also  in  some  other  South  American  Ciiscu- 
ttB ;  San  Lnis  Potosi,  on  the  same  species  of  tree.  Dr. 
Gregg!  in  full  bloom  in  December. — -Flowers  2-2^  lines 
long,  in  loose  clusters,  of  6  lines  in  diameter,  which  are 
gathered  into  long  racemes ;  intrastylar  aperture  small ; 
seed  compressed,  rounded,  0.6  lines  in  diameter, — The  slen- 
der style  and  the  shape  of  the  oapsule  distinguish  this  spe- 
cies from  the  similar  C.  Jalajmtsis,  the  short  flower  and  short 
style  from  Cfloribimda,  the  circumscissile  capsule  and  larger 
flower  from  C.  GronovH,  and  the  short  filaments  from  all  of 
them ;  a  specimen,  however,  in  the  Hb.  H.  Bot.  oi  St.  Peters- 
burg, collected  by  Karwinski  on  an  oak  "  between  Victo- 
ria and  the  Rio  Blanco"  has  filaments  as  long  as  the  anthers. 

**  nowen  elongated. 

28.  C.  FLOBiBUNDA,  Humb.  Bonpl.  Eunth  t  n.  gen.  sp.  Tfl. 
123;  DC.  Prod.  IX.  459.— The  only  specimens  of  this  plant, 
known  to  me,  gathered  bv  Bonpland]  at  the  bridge  of  Istla, 
in  western  Mexico,  3000  leet  high,  are  preserved  in  the  royal 
Hb.  at  Berlin  and  in  Hb.  Willdenow,  nro.  8159*  ;  they  are 
in  rather  poor  condition,  and  in  ripe  fiiiit  only ;  enough  is  left, 
however,  to  show  that  the  plant  is  neiu'l7  allied  to  C  Popay* 
aneniis  as  Eunth  already  states,  but  well  distinguished  by  the 
short  and  thick,  orbicular,  deeply  divided,  broadly  imbricate 
lobes  of  the  calyx,  the  deeply  divided  corolla ;  the  oblong 
linear,  obtuse  (not  acute,  as  Kunth  has  it)  lacinin  nesrly 
equalling  in  length  the  cvUndrio  tube ;  large  oval  scales  deepljr 
fimbriate-laciniate,  reaching  to  the  throat;  styles  twice  88 
long  as  capsule,  slender,  long  exsert  in  finit;  stytar  portion 
of  dissepiment  elongated,  almost  reaching  the  base  of  the 
capsule;  seed  0.8  line  long,  narrow,  triangnlu  and  venr 
rough.  Flower  with  the  lobes  8,  or,  when  these  are  reflexed, 
2  lines  long.  From  C.  tinctoria,  to  which  it  is  even  more 
closely  allied,  it  may  be  distinguished  by  the  long  tube,  the 
narrow  laoiniie,  the  long  Styles,  and  the  long  and  narrow 
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29.  C.  Amkbicana,  Lin.  sp.  180  pro  parte;  Jacq.  Am.  30, 
p.  17;  Choisyl  Cusc.  186,  t.  4,  f.  4;  DC.  Prod.  IX.  459.— 
This  is  the  most  common  species  of  the  West  Indian  iBlands, 
parasitic  mostly  on  shrubs  and  trees ;  it  extends  to  the  Pa- 
cific coast  of  Mexico,  and  on  the  Atlantic  coast  of  South 
America  from  Veneeuela  to  Brazil,  rarely,  as  it  would  seem, 
leaving  the  neighborhood  of  the  sea  coast ;  though  Wed- 
dell  found  it  in  the  province  of  Goyaz  in  central  Brazd. — Well 
characterized  by  the  small,  cjlindiic  corolla,  with  short,  very 
obtuse,  almost  always  erect  iacinite  slightly  protruding  over,  or 
sometimes  almost  enclosed  by,  the  wide  and  deep,  cupulate  ca- 
lyx; scales  short,  attached  to  the  middle!  of  the  corolla  and 
usually  not  reaching  to  itfi  throat ;  styles  very  slender,  mostly 
much  longer  than  the  very  small  globose  ovary,  exsert  only  in 
fruit ;  capsule  late  and  irregularly  circumscissile ;  stylar  portion 
of  dissepiment  reaching  nearly  to  the  base  of  the  capsule ; 
seeds  mostly  solitary,  filling  tlie  whole  capsule,  roundish,  some- 
what compressed  ;  nilum  fonniug  a  very  short  line,  almost  a 

The  ordinary  C.  Americana  has  flowers  IV-l^  lines  in 
length ;  a  thin,  when  dry,  membranaceous  and  very  wide 
calyx ;  scales  truncate,  sometimes  almost  bilobed,  slight- 
ly dentate,  or  somewhat  finnbriate ;  styles  usually  included 
during  flowering,  more  or  less  exsert  in  fruit. — Martinique, 
Sieber!  91;  Hayti,  Poiteaul  Ehrenbergt  Antigua,  Wull- 
BchliEgel !  with  larger  flowers ;  Porto  Rico,  Bertero  1  St.  Thom- 
as, Ridl^!  Holtonl  Tucatant  Linden  1  Venezuela,  Humboldt! 
Karsten !  Fendler  1  2069  ;  Surinam,  Hb.  Ac.  PhiL  I  Brazil, 
Gardner!  1775;  Blanchetl  736;  Goyaz,  Weddelll  2208. 

Different  varieties  may  bo  distinguished  according  to  the 
length  of  the  pedicels,  size  of  flower,  texture  of  calyx,  shape 
of  scales  and  length  of  styles,  but  they  run  into  one  another 
so  that  I,  with  25  or  30  specimens  from  the  whole  range  of 
the  species  before  me,  am  unable  to  limit  even  these  varie- 
ties. The  smallest  form  is  C.  eongaia,  Bentbaro  I  Bot.  Snlph. 
138,  from  Acapulco;  flowera  crowded;  scarcely  more  than 
1  line  long ;  scales  triangular,  almost  entire ;  styles  slender.  A 
similar  plant  was  collected  by  Dr.  Gregg  at  Mazatlan ;  flow- 
ers rather  more  slender,  calyx  narrower  than  in  any  other 
form,  and  moi'C  distinctly  5-angled  (angles  corresponding  to 
the  commissures) ;  scales  and  styles  as  in  the  other.  C.  7eio- 
Upia,  Miquel!  Linnsa  XVIII.  247,  is  the  same  thing  from  the 
orange  hedges  in  Surinam,  but  with  shorter  styles  than  any 
other  form  of  this  species,  examined  by  me.  C.  Surtnamnuu, 
Schilling,  de  Lepra  p.  60  &  200,  t.  2,  also  seems  to  belong 
here.  C.  campaniJata,  Nuttall  I  Mbs.  in  Hb.  Ac.  Phil,  from 
the  West  Indies,  has  the  scales  of  this,  but  otherwise  is  iden- 
tical with  the  ordinaiy  form. 
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Another  form  has  a  thicker,  more  coriaceons  calyx,  nsnally 
larger  flowers  (lV-2i  lines  long),  larger  more  deeply  fim- 
briate scales,  oflen  exsert  styles,  and  somctimea  two-seoded 
capsulea.  This  is  C.  ipeelttbilis,  Choisy  1  Cnsc,  187,  t.  5,  f.  1 ; 
DC.  Prod.  IX.  459,  from  Bahia,  Salzmannl  351;  Blanchet! 
85,  and  C.  globttlosa,  Bentham  !  Bot.  Sniph,  138,  from  Aca- 
pulco ;  the  specimens  from  Surinam,  Hostmann !  464,  one  of 
Poitean'sl  from  Hayti,  and  eBpeoially  Linden  I  1994,  from 
Cuba,  the  largest  of  all,  may  be  referred  here. 

C.  .Smtrieana,  Lin,  and  of  most  anthorB  on  the  Flora  of 
North  America,  comprises  besides  this  aeveral  North  Ameri- 
can species,  especially  O.  Gronovu,  C.  arventia  and  C.  com- 
pacta.   C.  Americana,  Thnnb.  is  C.  ^frieana, 

30.  C.  coKYamosA,  Ruiz  &  Pavon,  as  intended  by  the  ftn- 
thors,  is  a  rare  fonn  of  a  species  which  under  different  names 
is  common  throughout  northern  South  America  and  Mexi- 
co. The  species,  as  here  proposed,  is  distinguished  by  the 
cnpulate  membranaceous  calyx,  with  short  and  broad  very 
obtuse  lobes,  loosely  enclosing  the  lower  part  of  the  long 
cylindric  tube  of  the  corolla;  lacinite  short,  mostly  very 
obtuse,  erect  or  rarely  spreading ;  anthers  oval  or  orbi- 
cular-oval, sessile  or  on  veiy  short  filaments ;  scales  mostly 
long  and  narrow,  attache<l  for  the  greater  part  of  their 
length,  more  or  less  fringed  at  the  aides  and  apex,  alwaya 
,  considerably  shorter  than  the  tube,  rarely  quite  small  and  in- 
distinct ;  ovary  small,  globular  or  conic,  with  very  long  styles, 
which  generally  reach  as  high  as  the  anthers,  and  often  be- 
come exsert  as  the  froit  ripens ;  capsule  very  small,  often 
l-seeded,  alwaya  opening  in  its  largest  diameter,  Hurronnded 
and  covered  by  the  base  of  the  ahrivelled  corolla ;  stylar  poT> 
tion  of  dissepiment  reaching  nearly  to  the  bottom  of  the  oap- 
sole ;  hilam  reduced  to  a  point.  Very  closely  allied  to  t£e 
last  apecies  but  readily  distinguished  by  the  larger  flowera, 
and  the  larger  elongated  and  ezsert  corolla. 

Var.  a.  GBANDTFLOBA :  flowers  large,  8-4  lines  long ;  an- 
thers on  very  short  filaments  or  sessile;  scales  long  and  nar- 
row, almost  entirely  adnate,  rarely  bifid ;  styles  reaching  the 
anthers  or  shorter;  ovary  and  capsuleglobose  or  rarely  some- 
what conic.  C.  PopayanenaU,  H.  B.  K.\  n.  gen.  sp.  III.  128 ; 
DC.  Prod.  IX.  460,  of  which  Kunth  already  mentions  the 
capsule  as  circumscissile,  and  speaks  of  the  close  alliance  to 
C.  eorymbosa  ;  C.  eymosa,  Willd.  I  rel.  R,  &  Sch.  VI.  205, 
founded  on  the  same  specimen. — New  Granada,  Humboldt  I 
Columbia,  Hartweg  1  1237  ;  Moritz  I  489  ;  Comitan,  Mexico, 
Linden!  291;  Carracas,  Birchell  Qollmerl  Venezuela,  Fen- 
dlerl  946;  Pem,  Dombeyl  in  Hb,  Mas.  Paris,  under  the 
name  of  C,  corymbota. 

The  following  forms  do  not  seem  sufficiently  distinct  from 
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this;  C.  patens,  Benth.!  Bot.  Siilph,  35,  from  the  Macdnlen 
Bay,  Lower  California,  has  rather  wider  and  a  little  shorter 
flowers  and  shorter  styles,  which  reach  only  as  high  as  the 
linear  scales. 

C.  ineluaa,  Choisy  1  Case.  179,  t.  2,  f.  2 ;  DC.  Prod.  IX.  455, 
from  Mexico,  Eerlandierl  1103;  similar  to  the  last,  styles 
even  longer,  bat  scarcely  reacliiog  the  throat ;  anthers  sessile. 
Choisy's  figure  shows  long  filaments  and  his  description  speaka 
of  "  stamina  basi  corollie  affixa,"  etc.,  which  is  perfectly  un- 
intelligtblo.  Choisy's  figures  are  by  no  means  reliable  in  the 
details,  as  is  evident  in  examining,  for  example,  the  scales  in 
his  figures  of  C.  ^rabiea,  CkineasU  and  others,  the  ovary  of 
C.  Gronovii,  Americana,  etc.  This  is  one  of  the  few  Custvia 
known  to  me,  where  there  is  in  the  flower  in  full  bloom  a 
slight  approach  to  the  ventricose  shape. 

C.  /oari^ra,  Benth.!  Bot.  Sulph.  138, from  Acapulco.ia  the 
same  plant,  with  a  somewhat  conic  ovary  and  capsule,  mii- 
ting  this  with  the  next  form;  flowers  about  3  lines  long,  styles 
not  exsert. 

C.   Popayanmsis,  Pinppig !  Hb.  is  a  variety  of  C  micraniha. 

Var.  ,a.  styloba;  C.  ttylora,  Choisy!  Cusc.  187,  t.  5,  £2; 
DC.  Prod.  IX.  459. — Flowers  rarely  more  than  2  lines  long, 
sleniler,  with  very  short  calyx  ;  narrow  oylindrio  corolla ; 
short,  narrow  scales;  filaments  as  long  or  shorter  than  an- 
thers ;  styles  reaching  to  the  throat  of  the  corolla  or  above 
it,  often  long  exert  at  maturity  of  fruit  or  before ;  ovary  and 
capsule  conic  or  rather  invereely  pear-shaped.  The  length  of 
the  styles  is  variable,  even  in  the  original  specimens,  quoted 
by  Choisy ;  the  shape  of  the  capsule  would  be  characteristic 
enough,  'n  intermediate  forms  did  not  indicate  a  transition 
to  var.  grandiflora. — Found,  thus  far,  only  in  Mexico :  An- 
drieux!  73  and  214;  Berlandierl  822;  Hb.  Jacqninl  under 
the  name  of  C.  Jlmfrieana ;  Ghiesbrechtl  186;  Toluca,  Kar- 
winski!   Zimapan,  Galeotti!  1412;  Jalapa,   Linden  I  308   in 

In  the  Kew  Herbarium  I  find  a  specimen  sent  by  Botteri 
from  the  Orizaba,  Mexico  (nro.  949),  which  is  this  form  with 
scarcely  exsert  styles,  larger  flowers  (3  lines  long)  and  aou- 
tish  crennlate  laciniie. 

Var.  y.  KicBOLEPis;  C.  corymboaa.  Ruin  &  Pavon!  FI. 
Peruv.  I.  69,  t.  105,  b.,not  Choisy  Cusc.  nor  DC.  Prod. — 
Flowers  li-2  lines  long,  as  often  5  as  4  parted  in  the  origi- 
nal specimens  in  Hb.  Ruiz  and  in  Hb,  Pavon,  both  of  which 
seem  to  be  parts  of  one  and  the  same  specimen ;  calyx  cnpu- 
late  with  short  obtuse  lobes,  half  as  long  as  the  corolla;  laci- 
niiB  ovate,  obtuse,  nearly  one-third  the  length  of  the  tube,  erect 
or  patulous ;  filaments  as  long  as  the  broadly  ovate-cordate 
anthers ;  scales  reduced  to  very  thin  and  small  ovate  mem- 
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branes,  with  4-7  or  8  irregular  teolh,  inserted  below  the 
nuddle  of  the  tube;  perhaps  eometimea  entirely  wanting; 
ovary  slightly  conic,  with  styles  scarcely  reaching  to  the 
throat,  just  eisert  in  fruit.  lu  the  figure  in  the  Flora  Poru- 
Tiana  the  cylindric  corolla  and  the  circumscissilc  capsule  are 
correctly  given. — Peru,  on  shrubs,  and  ou  Medicago  saliva, 
Ruiz  &  Pavon !  not  found  since. 

It  is  well  known  that  Choisy,  1.  c.  and  every  author  after 
him,  myself  incUided,  took  the  Cuicv/a,  which  twenty  years 
ago  made  its  apjiearance  in  different  parts  of  Europe,  infields 
of  Medicago,  said  to  have  been  imported  from  Chili,  for  this 
species.  The  figure,  as  well  as  the  original  specimens, prove 
this  to  have  been  a  mistake ;  that  plant  is  C.  racemom  Mart., 
as  will  be  shown  below.  Whether  the  scales  are  ever  really 
absent,  or  only  very  small  and  difficult  to  find,  I  can  not 
say;  in  8  or  XO  flowers,  which  I  carefully  examined,  I  could 
not  always  discover  them,  especially  after  soaking  the  flowers ; 
unfortunately  the  specimens  are  injured  by  too  hard  pressing. 
With  the  exception  of  the  smaller  flowers  and  indistinct 
scales,  I  find  nothing  to  separate  this  from  the  other  forms, 
which  are  more  abundant  and  better  developed,  bnt  bad  to 
yield  their  specific  names  to  priority. 

31.  C.  PBiSMATicA,  Pavon!  Mss.;  Choisy!  Cubc.I82,  t  8, 
f.  2 ;  DC.  Prod,  IX,  457. — A  very  distinct  species,  and  one 
of  the  few  without  any  scales.  Choisy's  figure  as  well  sa  de- 
scription is  not  very  correct.  Bracia  lanceolate  acuminate; 
flowers  Bubsessile,  3  lines  long;  calyx  elongated,  obconic, 
fleshy,  deep  red,  6-angIed  from  the  decorrent  carinse  of  the 
unequal,  ovate,  acute  or  cuspidate  imbricate  lobes ;  corolla  al- 
most cylindric,  long  exsert,  externally  granulated,  laclnia 
4-6  times  shorter  than  the  tube,  oblong,  obtuse,  somewhat 
involute  at  the  mai^ns,  crenulate;  anthers  ovate-cordate, 
sessile ;  ovary  turbinate ;  capillary  styles  shorter  than  the  tube, 
much  longer  than  the  ovary.  I  have  seen  no  fruit  of  this 
plant,  bnt  venture  to  class  it  here  on  account  of  its  close 
affinity  with  the  last  species,  from  which  however  it  is  abun- 
dantly distinguished  by  all  the  characters  above  enumerated. 

The  only  specimens  seen  are  from  Guayaquil,  Pavon!  in 
Hb.  Boisaier,  and  Hsenke !  in  Hb.  Mus.  Bohem.  Pr. 

5  8.     Le^oloha. 

Sljlet  riender,  uoiUy  capilUrj  i  flowers  rather  iinall,  membraiiMeou^; 
lobe*  of  caljx  and  corolla  acute,  often  acuminate,  commonlr  narroir  ana 
^ongated,  aa  loag  or  longer  tban  the  oinall}'  campanalai«  tabe ;  icale*  ab- 
sent only  In  die  latt  tpeciei ;  capsule  lurrounded  or  covered  by  the  co> 
roUa,  opening  by  irregnW  or  ratber  regolar  circumadialon. 


486 


TRANS.    OF   THB   JlOAD.    OF   SCIENCE. 


32.  C.  ODONiOLKPis,  n.  Bp. :  caulibua  lenuiter  filiformibus ; 
floribas  breviter  pedicellatis  bracteatls  in  glumerulos  lasiores 
demuin  deconiposltoa  crassos  confertia ;  calycis  breviter  cam- 
panulati  profunde  partili  nitidi  lobis  ovato-triangulatis  acu- 
tiusculis  tabam  corolla  profunde  campaaulatum  Bubsquanti- 
bus;  laciniiB  ovato-lanceolatU  acutis  demum  patulia  reflexiBve 
tubo  paulo  brevioribus;  antherU  ovatis  filamenta  aubulata 
brevia  ffiquantibua ;  squamU  Jate  ovatia  e  tubi  baai  oriundis 
ad  medium  adnatiB  faucem  fere  attiagentibus  veraus  aplccm 
groaae  dentatia;  stylis  oapillaceis  ovario  depresao-globoso 
multoties  longioribuB  e  fauce  paulo  exsertU  demum  elongatb ; 
capsula  coroltx  rudimentis  cal^)trata  rite  circumscissa. 

Near  a  deserted  Rancho  on  a  rocky  hill  Bide  in  Arizona,  par- 
aaitic  on  Amarantua;  fl.  Sept.,  Cha.  Wright!  1624  (529). — 
"  Whole  plant  very  white."  Clusters  of  the  large  and  ahowy 
flowers  at  last  crowded,  more  than  1  inch  in  diameter ;  flow- 
ers 2^  lilies  long,  on  pedicels  as  long  or  shorter  than  the  ca- 
lyx, which  in  one  specimen  covers  the  tube,  and  in  anotheris 
shorter;  scales  large,  Irregularly  toothed  towards  the  apex 
only  ;  capsule  globose ;  readily  opening  towards  the  base  by 
a  small  circular  aperture ;  stylar  portion  of  dissepiment  scarce- 
ly half  as  long  as  capsule ;  seeds  usually  all  4  developed ; 
oval,  about  J  Tine  long,  verrucoac,  with  a  small,  linear,  verti- 
cal or  transverse  hilum, — In  general  aspect  as  well  as  in  some 
particulars  this  species  very  closely  approaches  to  C.  cori/mio- 
sa,  but  seems  to  ae  well  distinguished  by  the  ch.iracters  given, 
especially  the  deeply  divided  corolla,  its  acute  lacinix,  the 
broad  dentate  scales,  the  small  basal  opening  of  the  capsule, 
the  seed,  etc.;  it  is  not  impoasible,  however,  that  intermedi- 
ate forms  may  yet  be  discovered,  which  will  oblige  a  future 
monographer  to  unite  them.  On  the  other  hand,  the  simi- 
larity to  U.  iubinclusa,  a  Callfomlan  species,  which  haa  deci- 
dedly bacc.ite  capsules,  is  so  great,  that  one  might  be  indn- 
cod  to  doubt  the  diagnostic  importance  of  this  character. 

33.  C.  xANTHOCnoKTOS,  Martius  1  in  lib.:  canlibns  fili- 
formibus ;  glomerulis  sessilibus  globosis  multifloris ;  bracteis 
ovatis;  pcdiccllis  ramosis,  ultlmis  calyce  campannlato  pro- 
funde fisso  brevioribus;  lobis  ovatis  obtuais  basi  imbricatia 
margine  sape  refiesis  tubum  corollie  late  oampanulatum 
tequantibus  seu  superantibus ;  laciniia  laneeolatia  clongatis 
acutiusculia  tubo  multo  longioribus  patnlts  refleiiave  basi  im- 
bricatia; antheris  oblongis  HlamentosubulatoBubhrevioribus; 
squainia  late  ovatis  flmbriato-laceris  faucem  exoedentibus ; 
slylia  capillaceia  demum  divaricatia  ovario  ovato  multo  longi- 
oribus; capsula  conica  corolls  rudimento  involuta  basi  regu- 
lariter  circumscissa. 

Forto  Alcgre,  Rio  Grande  de  San  Pedro,  Br.isil,  Father 
Joannes  dc  Sta.  Barbara !  in  Hb.  Martius. — The  specimen 
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consists  of  an  intricate  mass  of  deep  yellow  etema  with  few 
heads  of  flowors  just  developing ;  a  few  half  ripe,  but  alrea- 
dy circnmscissile  fruits  were  seen.  Flowers  1^2  lines  long. 
This  [)lant  seems  to  be  nearly  allied  to  C.  vmhdlata,  but 
is  distinguished  by  more  compact  heads,  larger  flowers,  broad 
and  imbricate  obtusish  lobes,  etc.  The  lacinite  of  the  co- 
rolla, always  elongated,  are  in  some  flowers  acutlsh,  in  others 
almost  obtuse. 

"  34.  C.  TABTiTA,  Choisyl  Cusc.  188,  t.  5,  f.  3;  DC.  Prod. 
IX  460.— Brazil,  Blanchet  1  3047  ;  Gardner !  2684  ;  west- 
w.ird  to  Bolivia,  Weddell  1  3483  and  3611,  and  northward  to 
Yeneznela,  Maracaibo,  Karsten  I  and  Cura9ao,  Friedrichsthal  1 
375,  h  ;  usually  low,  on  herbaceous  plants,  L&guminoace^ 
JWatvacece,  EvphorbiaceiE,  etc. — Cymes  compound,  paniculate; 
bracts  ovate  lanceolate,  often  crenate;  flowers  small,  usually 
less  than  1  line  long,  more  or  less  glandulous  and  fllled  with 
coloring  matter,  deep-red,  when  dry,  like  C.  miniaCa  ;  calyx 
divided  almost  to  the  base,  lobes  lanceolate  acute ;  lobes  of 
corolla  of  same  shape,  at  length  reflexed  with  the  points  in- 
curved ;  tube  of  corolla  at  last  vcntricose,  enveloping  the 
capsule,  divided  by  grooves  which  correspond  to  the  sta- 
mens into  5  separate  externally  convex  compartments  as  it 
were ;  Bcales  .is  long  as  the  tube  or  shorter,  aeeply  fringed ; 
capillary  styles  much  longer  than  the  small  globose  ovary, 
subeiert,  sometimes  recun-ed  on  the  fruit ;  capsule  very  thtn, 
hyaline,  irregularly  circumscisaile  with  a  wide  opening ;  seeds 
0.&-0.6  lines  long,  obliquely  ovate,  or,  where  only  one  in  a 
cell  is  developed,  rostrate ;  hilum  linear-oblong,  short,  in  the 
former  seeds   perpendicular,  in  the  latter  transverse. 

The  specimens  from  Bolivia  have  larger,  less  glandulons, 
and  paler  flowers,  H-l^  lines  long,  "  yellowish-white  or  rose- 
colored,"  but  do  not  diSer  in  any  other  respect. 

85.  C.  uuBSLLATA,  Humb.  Bonp.  Kunth!  u.  gen.  sp.  m. 
121;  DC.  Prod.  IX.  460;  C.  paroi^oroy  Willd.!  Hb.  nro. 
8168.  This  species  seems  to  have  been  unknown  to  all  later 
botanists  with  the  exception  of  Torrey,  who  recognized 
Humboldt's  plant  in  a  specimen  collected  by  Long's  expedi- 
tion to  the  Rocky  Mountains.  Lately  it  has  turned  up  from 
many  localities  along  the  United  States  and  Mexican  boun- 
dary line,  from  northern  Mexico  and  from  the  Antilles ;  in 
Bnudl  a  form  has  been  collected  which  I  can  not  specifically 
distinguish  from  the  Mexican  plant. — The  flowers  of  this  spe- 
cies are  arranged  in  loose  compound  fasciculate  cymes,  the 
ultimate  divisions  forming  umbel  Is  of  3-5-7  flowers  supported 
by  a  single  ovate-lanceolate  bract;  pedicels  usually  longer 
than  the  flower ;  flower,  with  the  lobes  of  the  corolla  erect, 
1^2  lines  long;  calyx  broadly  campanulate,  thin  and  shining, 
at  least  when  dry ;  lobes  triangular,  acute,  as  long  or  longer 
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J2,  C.  ODOSTOLEriB,  n.  sp. :   caulibua  tenuitcr  filiformibua ; 

floribus  brevitcr  pedicellatiu  bracteatis  in  gloraeniloa  laxiores 

demum  decompositos  craeaos  confertis ;  calycis  breviter  cam- 

[  panulati  prolimde  partiti  nitidi  lobis  ovato-triangulatis  acu- 

'  uusculis  tubum  corotlse  profundo  campanulatum   subiequantU 

'  Iiaa;  lacinits  ovato-lanceolatis  acutis  demum  patulia  reflexisvfl 

I  tobo   paulo  brevioribus;  antberia  ovatia   filamenta  aubulata 

brevia  lequantibua ;  aquamis  late  ovatia  e  tnbi  baai  onundiB 

ad  medium  adnatis  faucem  fere  attingentibua  versus  opicem 

'  groBse  dcntatia;    stylis  oapillaceis  ovario   depresso-globoso 

I  multoties  longioribtis  e  faace  paulo  exsertis  demam  elongatis ; 

I  eapsula  coroltee  mdimentis  cntyptrata  rite  circumsMsaa. 

Near  a  deserted  Rancho  on  a  rooky  hill  aide  in  Arizoua,  par- 
,  awtic  on  Amarantus ;  fl.  Sept.,  Cha.  Wright!  1624   (529). — 
•*  Whole  plant  very  white.'    Clusters  of  the  large  and  showy 
I  flowers  at  last  crowded,  more  than  1  inch  in  diameter ;  flow- 
ers 2!f  lines  long,  ou  pedicels  as  long  or  shorter  than  the  ca- 
lyx,  which  in  one  specimen  covers  the  tube,  and  in  .another  is 
shorter;  scales  large,  irregularly  toothed  towards  the  apex 
I   only ;  capsule  globose ;  readily  opening  towanis  the  base  by 
I   a  small  circular  aperture ;  atylar  portion  of  disaepiment  soarce- 
,  ^  half  as  long  as  capsule ;  aceds  usually  all  4  developed; 
oval,  about  J  line  long,  verrucose,  with  a  smalt,  linear,  verti- 
cal or  transverse  hilum. — In.  general  aspect  as  well  as  in  aome 
I    particulars  tbia  species  very  closely  approaches  to  C.  corymbo-    , 
aa,  but  seems  to  be  well  distinguish ea  by  the  characters  given,    i 
eapecially  the  deeply  divided  corolla,  its  acute  laciniE,  the 
'  broad  dentate  scales,  the  smalt  basal  opening  of  the  capsule, 
the  seed,  etc.;  it  is  not  impossible,  however,  that  iotermedt- 
ate  forms  may  yet  be  discovered,  which  will  oblige  a  fiiture 
monographer  to  unite  them.    On  the  other  hand,  the  simi' 
Ifflrity  to  C  Bubinditsa,  a  Califomian  species,  which  has  deci- 
dedly baccate  capsules,  is  ao  great,  that  one  might  be  inda- 
oed  to  doubt  the  diagnostic  importance  of  this  character, 
33.    C.  XAUTHOcnoRTOs,  Martina !   in  Hb. :    caulibus  fili- 
'  ibrmibus;  glomemlia  sossilibus  globosis  multifloris;  bracteis 
'  ovatis;  pedicellis  ramoais,  uttimia  calyce  campanulato  pro- 
\  fiinde  tisBO  brevioribus;  lobis  ovatis  obtusis  basi  imbricatia 
margine    saspe  refiexis  tubum  corolla  late   campanulatum 
equantibus  seu  snperantibus ;   laciniis  lanccolatis  elongatia 
aculiusculis  tubo  multo  lonoioribua  patulis  reflexisve  basi  im- 
bricatis ;  antheris  oblongiB  filamento  subulato  subbrcvioribus ; 
iquamia  late  ovatis  fimbri.ito-laceris  faucem  oxcedentibus ; 
atylis  capillaceis  demum  divaricatis  ovario  ovato  multo  longi- 
'   onbas;  capaula  conica  corollra  rudimento  involuta  basi  regu- 
I  lariter  circnmsciaaa. 

Porto  Alegre,  Itio  Grande  do  San  Pedro,  Brazil,  Father 
Joannes  de  Sta,  Barbara  !  in  Hb.  Martius. — The  specimen 
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consUtB  of  an  intricate  mass  of  deep  yellow  stems  with  few 
benda  of  flowers  juat  developing;  a  few  half  ripe,  but  alrea- 
dy circumscissile  fruits  were  seen.  Flowers  1^2  linea  long. 
This  plant  seeroa  to  be  nearly  allied  to  C.  vmbellaia,  but 
is  distinguished  by  more  compact  beads,  larger  flowei-s,  broad 
and  imbricate  obtusish  lobes,  etc.  The  laciniB  of  the  co- 
rolla, always  elongated,  are  in  some  flowers  acutisb,  in  others 
almost  obtuse. 

■  34.  C.  PARTITA,  Choisy  I  Cusc.  188,  t.  6,  f.  3 ;  DC.  Prod. 
IS.  460.— Bruzi),  Blaocbet!  3047;  Gardner!  2684;  west- 
ward to  Bolivia,  Weddell  1  3483  and  3611,  and  northward  to 
Venezuela,  Maracaibo,  Karstcn!  and  Curasao,  Friedricbsthalt 
875,  b ;  usually  low,  on  herbaceous  plants,  Zieguminoea, 
Malvacece,  Suphorbiacece,  etc. — Cymes  compound,  paniculate ; 
bracts  oyate  lanceolate,  often  crenatc;  flowers  small,  usually 
less  than  1  line  long,  more  or  less  glandulous  and  filled  with 
coloring  matter,  deep-red,  when  dry,  like  C.  miniata  ;  calyx 
divided  almost  to  the  base,  lobes  lanceolate  acute ;  lobea  of 
corolla  of  same  shape,  at  length  reflesed  with  the  points  in- 
curved ;  tube  of  corolla  at  last  ventricose,  enveloping  the 
capsule,  divided  by  grooves  which  correspond  to  the  sta- 
mens into  5  separate  externally  convex  compartments  as  it 
were  ;  scales  .is  long  as  the  tube  or  shorter,  deeply  fringed ; 
capillary  styles  much  longer  tbfm  the  small  globose  ovary, 
subexert,  sometimes  recurved  on  the  fruit ;  capsule  very  thin, 
hyaline,  irregularly  circumscissile  with  a  wide  opening ;  seeds 
0,5-0.6  lines  long,  obliquely  ovate,  or,  where  only  one  in  a 
cell  is  developed,  rostrate ;  bilum  Unearoblong,  short,  in  the 
former  seeds   perpendicular,  in  the  latter  transverse. 

The  specimens  from  Bolivia  have  larger,  less  glandulons, 
and  paler  flowers,  H-1^  fines  long,  "  yell o wish- white  or  rose- 
colored,"  but  do  not  differ  in  any  other  respect, 

85.  C.  UUBELLATA,  Humb.  Bonp.  Knnth !  n.  gen.  sp.  III. 
J21;  DO.  Prod.  IX.  460;  C,  paruijtora,  Willd, !  Hb.  nro. 
3168.  This  species  seems  to  have  been  unknown  to  all  later 
botanists  with  the  exception  of  Torrey,  who  recognized 
Humboldt's  plant  in  a  specimen  collected  by  Long's  expedi- 
tion to  the  Ifocky  Mountains.  Lately  it  baa  turned  up  from 
many  localities  along  the  United  States  and  Mexican  boun- 
dary line,  from  nortnem  Mexico  and  from  the  Antilles ;  in 
Brazil  a  form  has  been  collected  which  I  can  not  specifically 
distingnish  from  the  Mexican  plant. — The  flowers  of  this  ape- 
cies  are  arranged  in  loose  compound  fasciculate  cymes,  the 
ultimate  divisions  forming  umbells  of  3-5-7  flowers  supported 
by  a  single  ovate-lanceolate  bract ;  pedicels  usually  longer 
than  the  flower ;  flower,  with  the  lobes  of  the  coroUa  erect, 
1^2  lines  long;  calyx  broadly  campanulate,  thin  and  shining, 
at  least  when  dry ;  lobes  triangular,  acute,  as  long  or  longer 
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than  the  shallow  tube  of  the  corolla ;  laciniis  narrowly  lanceo- 
late, elongate,  acute,  longer  than  the  tube,  spreading  or  re- 
Sexed ;  scales  asualiy  broadly  oval,  large,  longer  than  the 
tube,  incurved ;  atyles  niuch  longer  than  the  globose -de  pres- 
sed ovary,  rarely  of  same  length ;  corolla  enveloping  the 
small  thin  depressed,  almost  4-lobed  capsule,  ivhich  is  coni- 
monly  circumsclsaile,  but  in  some  instances  rather  irregularly 
bursting ;  seeds  generally  all  4  developed,  0.5-0.6  lines  long, 
triangular,  oblique,  with  a  very  short  linear  hilum. 

It  ts  always  found  in  dry  pl.aces  on  low  herbs,  especially 
Portulacca,  also  SaHatnemxa,  Amarantua,  Atriplex,  Poly- 
gonum, etc.,  and  sometimes  even  on  some  prostrate  JSuphor- 
biis;  between  Qu  ere  tar  o  and  Salamanca,  Humboldt!  Saltil- 
lo  and  Camargo,  Gregg !  Western  Texas,  New  Mexico  and 
Arizona,  Wright !  1627, 1636, 1639  (371,  510,  695),  Bigelow  ! 
Schott !  Santa  FS,  Fendler !  659 ;  foot  of  the  Rocky  Moun- 
tains, James  t  Jamaica,  Broonafield !  Fnrdie  I 

Dr.  Hays  found  a  specimen  on  the  San  Pedro  River,  Ari- 
zona, on  Sumda,  with  much  more  dense  inflorescence,  greatly 
resembling  a  form  of  C.  Caltfomica,  which  will  be  noticed 
below,  parasitic  on  the  s.ime  saline  plant,  and  mainly  distin- 
guished by  the  broadly  eampanulate,  not  turbinate,  calyx,  the 
circumsciBsiJB  capsule  and  the  seeds. 

Some  specimens  from  New  Mexico  show  a  tendency  to 
papillose  pubescence,  and  one  from  Sonora,  Coulter !  1010, 
on  some  Euphorbia,  has  the  unusually  small  flowers  (1  line 
long)  quite  papillose-scabrous. 

V  ar.  (?.  ?  Desehtobuu  ;  C.  Desertorum,  Martins !  in  Hb. ; 
pedicels  long,  flowers  less  crowded,  smaller,  1  line  long ;  l.in- 
ccolate-linear  lacinim  twice  as  long  as  tube  j  scales  small,  bifid 
or  reduced  to  two  later.il  toothed  lobes;  styles  shorter  than 
the  exscrt  capsule,  which  is  circumscissile  with  a  small  open- 
ing; intrastylar  aperture  large;  seeds  only  0.4  line  long, — 
On  Portulacca  and  Ehrenbergia  in  the  province  of  Piauby, 
Brazil,  Martius! — Another  similar  fonn,  but  with  longer  tube 
and  shorter  laciniiB  and  rather  larger  scales,  was  collected  by 
Gardner!  2425,  in  the  province  of  Ceara  in  the  same  neigh- 
borhood, also  on  Portulacca. 

A  specimen  from  the  island  of  Antigua  in  Hb.  Martius, 
Wullschlffigel !  352,  seems  to  belong  here,  though  the  (un- 
ripe) capsules  do  not  open ;  flowers  larger  and  more  densely 
clustered  than  in  the  common  form,  calyx  and  capsule  glan- 
duIouB,  intrastylar  aperture  large. 

36.  C.  QRAciLLiHA,  n.  Bp. :  caulibns  tonuissime  capillaceis 
demum  deciduis ;  floribus  in  fasciculos  decompositos  demum 
dense  glomeratos  congeetie;  bracteis  lineari-lanceolatts ;  pe- 
duncnlis  ramosissimis  ;  pedicellis  capillaceis  flore  gracili  longi- 
oribns ;  calycis  turbinati  lobiB  lanccolatis  siepe  apiee  recurvis 
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tabani  coroUiB  paulo  supcrantibos ;  laciniiB  I^nccolatis  subn- 
latis  tubo  malto  longioribua  erectis  apice  Bubrecnrvis  ;  starai- 
uibus  lacinioB  superantibug,  filamentis  e  baai  eabnlata  capilla- 
ceiB,antheri8  0Tatis;  squamisIacerisfimbriatiaincarvU  tubum 
excedenribua ;  ovario  parvo  globoso,  etylia  capillaceis  longiB- 
Bimis  anl^eras  fero  attmgentibna ;  capsula  corollie  rudimento 
indnaiata  dcmum  irregularitcr  transverse  disrupta ;  seminibua 
lenticularibus  Ijeviusculis. — C.  ftetida.  Hook.  &  Am.!  Bot. 
Beech^,  304,  non  H.  B.  K. ;  G.  subtilia,  Chanbard !  in  Hb. 

Mexico,  Mornay!  in  Hb.  DelesBert;  Tepie,  Bcechyl  in 
Hb.  Hooker ;  Jilrgensen !  in  Hb.  Mus.  Florcnt.— The  only 
species  known  to  me  with  stamens  longer  than  tbe  lobes  of 
toe  corolla;  distinguished  also  by  the  large  and  dense  niaases 
(in  one  specimen  over  1  inch  thick  and  2-S  inches  long)  of 
flowers ;  pedicels  branched  bnt  scarcely  umbellate,  mostly 
much  longer  than  the  flowers;  flowers  small  and  slen- 
der, I^-H  lines  long;  capsule  opening  late  and  irregularly; 
intrastylar  aperture  quite  small ;  seeds  usually  two,  0.5  line 
long,  compressed,  rounded,  slightly  oblique  at  base,  with  a 
very  short  transverse  or  obliqae  hiltim. — Closely  allied  to  C. 
vmbeHata,  principally  distinguished  by  the  inflorescence,  the 
turbinate  calyx,  the  smoothlsh  seed ;  less  important  difler- 
ences  are  the  erect  laoiniie  and  long  filaments. 

Var.  0.  84CCIIAHATA :  bracteia  pedicellis  totoque  flore 
papilloso-adapersis ;  laciniia  staminibaa  stvlisqne  brcvioribus; 
Beminibus  minoribua. — C.  iiulan/m,'LiehmA  in  Hb. 

On  the  coast  of  Oazsca,  parasitic  on  different  speoies  of 
Sida,  Liebmann  1  in  Hb.  Hooker.— In floreeoence  the  same  M 
in  the  spedes,  flowers  even  smaller,  1^  lines  long,  laoinin 
shorter,  atamena  shorter,  anthers  orbicular,  c^sule  readily 
drcamsctsaile,  seeds  0.4  line  long. 

87.  0.  LBFTAMTHA,  n.  Bp. :  cauUbus  capillaceis ;  bracteia 
ovatis  acominatU;  pedicellis  filiformibns  Isvibna  umbellato- 
fascionlatlB ;  floribus  4-meris  gracilibns;  oalycis  granulato- 
hiapidi  tobia  triangnlatis  acntis  tubo  coroUte  cylindrico  dimidio 
brerioribuB;  laoiniis  lanceolatis  acuttB  ereoto-patnlis  tubo 
mnlto  brevioribus ;  fllamentia  flJiformibuB  cnm  antheris  ovatia 
brevioribus  lacinias  BubsquantibnB ;  sc[namiB  ovatis  dentato- 
fimbriatis  tubo  multo  brevioribus ;  ovano  parvo  globose,  styliB 
oapillaribns  longisaimia  demnm  exsertia;  capsula  coroUte  basi 
hispidola  induaiata  calyptrataque  circamscisaa ;  semimbns 
gloDOBO-triangolatia  vermcnlosia. 

Western  Texaa,  Chs.  Wright !  1849,  nro.  522 ;  prairiea  of 
tbe  Leona,  in  the  same  re^on,  the  same !  1852,  nro.  1639  in 
part  (mixed  with  C.  umbeUata),  in  both  instances  on  .Euphor- 
bia tUbo-tnargiTtata, — This  ia  the  only  Ouacuta  seen  by  me 
with  (thus  far)  constantly  4-paTted  flowers.  Flowers  2-2^  linei 
long,  pedicels  sometimes  twice  as  long;  calyx  campanolate- 
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globose,  short  in  proportion,  about  i  line  long,  as  well  as  the  base 
of  the  tube  in  au  the  specimens  seen,  papillose  or,  in  the  dry 
plant,  scabrous;  tube  of  the  corolla  slender,  much  longer  than 
calyx ;  corolla  enveloping  the  small  capsule  and  contracted 
above  it,  capsule  reaoily  opening  at  base  with  a  wide  aper- 
ture ;  seeds  2-4|  almost  globose,  0.4  line  long,  with  a  very 
short  hiium. 

88.  C.  HYALiKA,  Roth !  nov.  spec.  p.  100,  not  Wight,  nor 
Boissier;  C,  ArahicOy  Wight,  ic.  t.  1871,  not  Fresenius ;  C. 
aa^petcUOy  Boissier !  diag.  or.  II.  8, 180 ;  C.  acutissimay  Buch- 
inger  I  Mss.  in  PL  Schimper. — ^This  well  marked  species  of  the 
tropical  parts  of  the  East  Indies  (Heyne !  Stocks !  478 ;  Hook- 
er CD  Thomson !  and  others),  extending  into  Abyssinia  (Schim- 
per !  1522)  is  certainly  the  plant  Roth  had  m  view,  as  the 
specimens  with  Heyne's  and  with  Roth's  own  labels  in  the 
Hb.  of  the  Bot.  Garden  of  St.  Petersburg  prove ;  Roth's  de- 
scription, however,  can  not  but  have  misled  alliuture  authors, 
as  he  speaks  of  sc^es,  no  trace  of  which  is  present  in  the  dif- 
ferent specimens  I  had  occasion  to  examine,  not  even  in 
Roth's  own,  nor  are  the  flowers  usually  4-parted,  but  almost 
always  5-parted. 

Boissier  1.  c.  already  mentions  that  the  capsule  bursts  ir- 
regularly ;  whether  it  more  readily  opens  when  fully  ripe,  is 
unknown,  but  in  all  the  specimens  examined  it  rather  ad- 
heres to  the  base  in  the  calyx,  and  bursts  only  when  some  force 
is  used,  the  deeply  bilobed  lower  part  of  the  dissepiment  re- 
maining with  the  base.  It  therefore  very  properly  comes  in 
at  the  end  of  this  section,  uniting  it  with  the  next. 

With  (7.  CcUifomica  this  species  is  closely  connected,  and, 
indeed,  is  sometimes  difficult  to  distinguish  from  it ;  but  the 
texture  of  all  the  parts  is  thinner,  semitransparent  and  shi- 
ning, at  least  when  dry,  hence  Roth's  name  is  quite  appro- 
priate ;  the  adnate  parts  of  the  filaments  are  distinct,  but  no 
trace  of  scales  is  visible;  the  ovary  is  conic;  the  styles  are 
still  more  hair-like  and  on  the  capsule  divaricate ;  the  seeds 
usually  ripen  all  four,  they  are  trian^lar,  flattened,  with  the 
short,  almost  oblong  hilum  perpendicular  or  transverse,  both 
forms  being  found  m  seeds  from  the  same  capsule. 

Sec.  6.     Clistogrammica. 

Styles  of  unequal  length,  cylindric,  rarely  almost  absent ; 
stigmata  capitate.  Capsule  never  opening  at  base,  baccate, 
persistent  with  the  calyx,  or  separating  from  it  entire; 
mtrastylar  aperture  often  large  out  generally  not  pen- 
etrating into  the  capsule.  Seeds  four  in  each  capsule  or  few- 
er, sometimes  only  one ;  rounded  or  usually  tnangular-flat- 
tened,  often  rostrate ;  hilum  linear,  short  or  longer,  transverse 
or  obUque,  or  perpendicular. 
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Inflorescence  variable ;  either  an  ombelliform  or  somewhat 
globose  cluster  with  pedicelled  flowers ;  or  a  loose  racemi- 
form  or  paniculate  cyme,  finally  more  or  less  crowded ;  or  (in 
the  4  last  species)  compact  and  often  continuous  clusters  of 
closely  sessile  flowers  with  many  sterile  bracts.  The  corolla 
remains  either  at  base  or  around  the  capsule  or  covers  its  top. 

This  section  is  the  richest  in  species,  and  the  most  common 
in  North  and  South  America  and  on  the  Islands  of  the  Pa- 
cific ;  one  species  (G.  obtusijlard)  is  a  cosmopolite,  being 
found  in  North  ana  South  America,  Oceanica,  Asia  and  Eu- 
rope, and  one  (0,  appendiculata)  is  peculiar  to  South  Africa. 

S  1.    FUtycarpesB. 

Flowers  pedicelled  ;  sepals  united ;  OTarj  and  capsule  globose-depressed 
with  walls  of  uniform  thickness,  (in  some  forms  of  the  last  species  conic.) 

*  Flowers  arranged  in  single  or  compound  subglobose  cymes ;  styles 
usually  short  and  thick ;  withered  corolla  remaining  at  base  of  capsule. 

39.  C.  OBTxrsiFLOBA,  Humb.  Bonpl.  Kunth. — ^Humboldt's 
plant  is  the  type  of  a  series  of  forms  spread  over  a  great  part 
of  the  globe.  The  inconspicuous  little  species  of  the  Peru- 
vian Andes  was  not  recomized  nor  sought  for  in  the  spe- 
cimens found  in  widely  distant  parts  of  the  globe;  these, 
therefore,  received  distinct  specific  appellations,  and  different 
ones  in  different  countries.  They  all  are  characterized  by  the 
bright  orange-colored  stems  (which  has  suggested  several 
specific  names) ;  the  loosely  globose  inflorescence ;  the  obtuse 
or  rounded  lobes  of  the  ca^x  and  the  corolla,  the  laciniso 
usually  equal  in  length  to  the  tube,  and  soon  reflezed ;  the 
thick  and  at  last  subulate  styles  on  the  large  and  depressed 
ovary,  which  soon  after  flowering  swells  considerably,  and, 
leaving  the  corolla  at  base,  grows  into  a  large,  depressed,  al- 
most naked  4-seeded  capsule,  with  a  large  intrastylar  aper- 
ture of  rhombic  shape.  Seeds  0.6  or  0.7  or  even  0.8  line 
long,  oval,  oblique,  with  a  long  and  narrowly  linear  perpen- 
dicular or  transverse  hilum  running  almost  across  the  whole 
umbilicus.  All  parts  of  the  flower  are  often,  and  the  capsule 
commonly,  glandulous-dotted.  The  principsJ,  if  not  the  only 
difference,  I  can  discover  between  the  different  forms,  here 
united,  lies  in  the  shape  and  size  of  the  scales. 

Synapsis  of  the  forms  of  O.  obtusiflora. 

a.   Scales  ovate  or  spatulate. 

*  Scales  small,  shorter  than  the  tube  of  the  corolla :  Var.  vera, 
firom  South  America. 

**  Scales  large,  equalling  or  exceeding  the  tube  of  the  corolla ;  all 
parts  iS.  the  flower  dotted  with  glands :  Var.  glandulota,  finom 
the  West  Indies  and  the  southern  parts  of  the  U.  States. 
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't**^  Lobes  of  calyx  and  corolla  broadly  OTal,  or  almost  orbicular ; 
scales  large :  Var.  latUoba,  from  India. 

5.  Scales  bifid  and  often  rery  small. 

*  Flowers  5-part;ed,  usually  glandnlons ;  scales  rery  smaU,  some- 
times almost  obliterated :  Var.  anutralis,  from  New  Holiand 
and  China. 

**  Flowers  often  4-parted,  scarcely  glandolons ;  scales  as  in  the 
last :  Var.  brwiflora,  from  Sonthem  Europe. 

>**#  Flowers  and  scales  larger ;  lobes  of  calyx  and  corolla  nar- 
rower :  Var.  Cesatiana,  from  Italy  and  Central  Asia. 

**M  CbXjx  large,  cupulate,  lobes  somewhat  carinate :  Var.  Cot' 
dofana^  fromAmca* 

Var.  «.  VEEA ;  C.  ohttiHflora^  Humb.  Bonpl.  Kanth.  I  n. 
gen.  sp.  ni.  122 ;  C  inodora^  Willd.  I  Hb.  nro.  3164.— Flow- 
ers scarcely  more  than  1  line  lone ;  lobes  of  calyx  very  une- 
qual, as  in  many  other  forms  of  uie  species ;  scdes  spatulate, 
very  small  and  thini  but  slightly  fimbriate  or  crenate ;  cap- 
sule 1^-1^  lines  in  diameter,  dotted  with,  in  the  dry  state, 
dark  red  elands. — ^Andes  of  Peru,  Humboldt!  Guayaquil, 
Jameson !  542 ;  New  Granada,  Holton !  544,  a  specimen  with 
more  slender  styles ;  Triana,  Linden !  168 ;  Antioquia  on  the 
Magdalena  River,  Jarvis !  1500.  This  last  specimen,  with  a 
glandulous  corolla  an^  rather  larger,  more  deeply  fimbriate 
scales,  forms  a  transition  to  the  next. 

Var.  p.  OLAimuLOSA :  Calyx,  corolla  and  capsule  dotted 
with  red  and  shining  glands ;  calyx  shorter  than  tube  in  some 
and  quite  as  large  as  that  in  other  specimens ;  scales  large, 
often  exceeding  the  tube,  deeply  Mnged,  incurved ;  flower  1- 
1\  lines  long;  capsule  \\~1\  lines  in  diameter. — Parasitic  on 
Polygonum  in  most  of  the  specimens  examined ;  Georgia, 
Bo}nkin !  Florida,  Rugel !  400 ;  Louisiana,  Tainturier !  Western 
Texas,  Wright  I  Bigelow !  Schott  1  Bahama  Islands,  in  Hb. 
Hooker !  Cuba,  Poeppig !  under  the  name  of  C.  Americana. 

Var.  y.  ?  latiloba:  flowers  larger,  1^  lines  long,  of  a 
more  fleshy,  or,  when  dry,  coriaceous  substance ;  calyx  and 
capsule  glandulous ;  lobes  of  calyx  veiy  unequal ;  these,  the 
lobes  of  the  corolla  and  the  large,  deeply  fringed  scales 
broadly  oval,  almost  orbicular;  styles  short,  thick. — ^Marta- 
ban,  Wallich !  Cat.  1320'  under  the  name  of  C.  sulcata. — ^It 
seems  to  differ  from  C.  obttMiflora  bv  the  more  fleshy  erect 
lobes  of  the  corolla,  and  especially  by  the  more  paniculate 
than  globose  inflorescence ;  out  it  certainly  can  not  be  united 
with  C.  sulcata  (Chinensis)^  where  Wallich  and  Choisy  place 
it.    The  specimens  are  without  fruit. 

Var.  6.  AusTBALis;  C.  australiSj  R.  Brown  I  Prod.  I.  491. 
— Flowers  in  this  as  in  all  the  forms,  enumerated  above, 
5-partcd,  scarcely  more  than  1  line  long,  dotted  with  glands 
all  over;  scales  bifid  or  often  reduced  to  one  or  a  few  lateral 
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teeth ;  styles  short,  usuallj  more  slender  than  in  the  Ameri- 
can forms. — C.  mUettii^  Hook.  &  Am  J  Bot.  Beechy  201,  is  the 
same  plant,  flowers  rather  less  glandiUoos,  styles  stouter. — 
New  Holland:  Port  Jackson,  R.  Brown!  F.  Bauer!  Calevt 
Golboum  River,  F.  Mueller!  Canton,  China,  Millett! — ^Mr. 
Mueller's  specimen  is  almost  destitute  of  glands  and  also  of 
scales ;  only  here  and  there  single  or  bifid  teeth  are  noticed 
at  the  base  of  the  filaments ;  I  can  distinguish  it  firom  the  fol- 
lowing form  only  by  its  6-parted  flowers. 

Var.  e.  BRBYiFLORA ;  U.  brevifloro^  Yisiani  I  Fl.  dalm.  II. 
231 ;  G,  Tineiy  Insengal  in  Tin.  pi.  rar.  Ac.  p.  14;  C.  aurau" 
tiacoj  Requienl  in  sched.,  Bertol.  Fl.  it.  VII.  628;  O. 
chryaocoma^  Welw.  I  in  sched.  DesM.  £t.  71 ;  C  JRegowiU 
achiana,  Traut.  Mel.  bioL  11.  Vf  Mart.  1856,  exdescr. — 
Flowers  1-1|^  lines  long,  usually  4-parted  or  4  and  6-parted 
in  the  same  specimen,  only  partially  ^landulous,  or  entirely 
destitute  of  glands ;  scales  very  small,  bifid,  or  commonly  con- 
sisting of  small  lateral  teeth,  or  sometimes  almost  abortive. 
On  the  lower  Wolga,  Liemaschkol  227;  Becker!  Eiew, 
Trautvetter;  Constantinople,  Boissier!  Greece,  Zuccarinit 
Berger!  Dalmatia,  Stalio!  Alexander!  Naples,  Gussone!  Ca- 
pua, abundant  in  fields  of  hemp,  Bruni  I  Svracuse,  Insenga ! 
Corsica,  Bequien!  Toulon,  Quillon!«Montferrand,  Ramondl 
Portugal,  Welwitsch ! — ^It  is  often  found  in  gardens  on  Basil- 
icum,  and  is  probably  often  propa^ted  and  transported  with 
the  seeds  of  that  plant ;  the  Basilicum  with  the  parasite  is 
called  in  the  gardens  about  Naples  "  Basilico  con  perrucche," 
just  as  the  old  Botanists  used  to  call  the  grapes,  to  which  C. 
J^ithymum  sometimes  attaches  itself  "  uva  barbata." — ^In 
franco  this  form  has  ofl;en  been  named  O,  MiropcBOy  and 
DesMouUn,  Et.  p.  67,  etc.,  confounds  it  with  C.  siuiveciefis. 

Var.  C  Cesatiaka;  C  Polygonorum^  Cesati  1  in  Cat.  Sem. 
Gen.  1849,  p.  22  &  Linnsa  XXIY.  199,  not  Engehn. ;  C. 
CesatiatKiy  Bert.!  Fl.  it.  VII.  623.— Flowers  li  lines  long, 
6-parted,  without  glands ;  lobes  of  corolla  narrow,  longer 
than  the  tube ;  scales  usually  exceeding  the  tube,  deeply  la* 
ciniate  and  more  or  less  bind. — ^I^edmont,  on  Polygonum^ 
Cesati!  Cashmere,  Jacquemont!  876. — ^The  strange  jact,  that 
exactly  the  same  form  should  be  found  a  natiye  of  so  widely 
distant  localities,  furnishes  but  another  instance  of  the  cos- 
mopolitan habits  of  thb  species.-^Prof.  Cesati,  1.  c,  gives  the 
first  correct  account  of  the  6gE>paren<  intrastylar  dehiscence  of 

the  capsule  in  the  following  words :  ^  capsma    ob  dis- 

sepimenti  exsiccationem  •  •  •  •  •  hians,  • .  •  • .  hinc  capsulam 
apice  dehiscentem  mentiens.^ 

Var.  Tf.  CoRDOPANA :  calyx  large,  cupulate,  lon^r  than  the 
tube  of  the  corolla ;  its  lobes  united  above  the  middle,  some- 
what carinate ;  scales  as  in  var.  amtralis  ;  stamens  and  style 
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shorter  than  in  anyother  form  of  the  species. — ^Fezogl,  Cor- 
dofan,  Figari !  in  Hb.  Mas.  Florent. 

40.  C.  CHLOBOCABPA,  Engelm. !  in  Gray  Man.  ed.  1,  p.  350  ; 
ed.  2,  p.  337 ;  C.  Polygonorum^  Engelm. !  in  Sillim.  Jonm. 
43,  p.  342,  t.  6,  f.  26-29 ;  ♦  DC.  Prod.  IX.  461,  not  Cesati.— 
Along  ponds  and  wet  places,  mostly  on  different  species  of 
Polygonum^  and  also  on  other  plants  of  these  localities ;  St. 
Louis,  Missouri,  Drummond !  Lmdheimer !  Engelmann  !  Illi- 
nois, Engelmann !  Wisconsin,  Lapham  1  Indian  country  west 
of  Arkansas,  Bieelow  I  eastward  thus  far  only  in  Delaware, 
Tatnall ! — Closely  allied  to  the  last  species,  especially  to  var. 
hreoiflora;  the  principal  difference  lies  in  the  triangular, 
acute  lobes  of  calyx  and  corolla.  Flowers  usually  4-parted, 
about  one  line  long ;  scales  small,  bilobed  or  oftener  consisting 
of  small  lateral  teeth ;  in  a  specimen  from  Delaware  they  are 
very  incomplete,  or  sometimes  almost  wanting ;  large  ovary 
filling  the  snallow  tube  of  the  corolla ;  capsule  comparatively 
large,  thin,  membranaceous,  of  a  ereenbh  yellow  color, 
whence  the  name,  which  I  substituted  for  my  former  one,  re- 
ferring to  the  plants  on  which  it  is  often  found ;  this  color  of 
the  capsule  distinguishes  it  already  at  a  distance  from  other 
species  growing  in  the  same  re^on.  Seeds  0.8  line  long, 
oval,  compressed,  scarcely  angled ;  transverse  hilum  rather 
shorter  than  in  the  last  species. 

41.  C.  ABYEKSis,  Beyrich !  in  sched. ;  Engelm. !  in  Oray 
Man.  ed.  2,  p.  336. — ^The  different  varieties  of  this  species  are 
characterized  by  smaller  flowers  (often  less  than  1  line  long) 
in  more  compound  clusters,  which  approach  in  their  form  to 
those  of  the  next  species ;  lobes  of  calyx  very  obtuse ;  lobes 
of  corolla  almost  always  longer  than  the  tube,  acute  or  usual- 
ly accuminate,  reflexed  and  with  the  point  inflexed ;  anthers 
broadly  oval  or  rounded ;  scales  large,  deeply  laciniate-fim- 
briate,  often  exceeding  the  tube;  styles  rather  slender, as  lone 
as  ovary,  or  longer ;  seeds  0.5-0.7  line  long,  oval  or  rounded, 
compressed,  with  a  rather  short,  linear,  often  oblique  hilum. 
The  differences  in  the  shape,  size  and  texture  of  the  calyx 
constitute  the  following  vaneties. 

Var.  a.  PENTAGONA ;  C.  pentaffonOi  Engelm.  I  in  Sill.  Jour. 
43,  I).  340,  t.  6,  f.  22-24 ;  DC.  Prod.  IX.  461 ;  C.  arvensis^ 
Beynch  I  in  Hb. ;  C.  ^lobuIariSj  Nutt. !  in  Hb. — Calyx  thin 
and  shining ;  lobes  orbicular,  as  long  or  longer  than  the  shallow 
tube  of  the  corolla,  forming,  where  they  join,  6  projecting 
angles. — ^Dry  barren  soil  or  old  fields  on  oifferent  uornpositce 


*  The  article  on  American  Cuicutit,  which  originally  anpeared  in  Silli- 
man's  Journal,  was  repriDted  in  Hooker's  London  Joomal  of  Botanj,  If. 
184  t  8, 1848,  and  in  Schnlti's  ArchlTes  de  Flore,  18^,  p.  65. 
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or  other  plants,  Bometimes  also  on  shnibs;  from  Virginia, 
Rugel!  Sullivant  &  Gray!  to  the  Garolinas,  Schweinitzl 
Bosc!  Beyrich!  Curtis!  Ravenel!  and  to  Florida,  Rugel!  nro. 
400,  a.  &  b. 

The  western  form,  with  shorter  lobes  of  the  less  distinctly 
angled  calyx  was  formerly  distinguished  by  me  as  var.  mU 
croccUyx. — In  open  woods,  on  dry  soil,  on  Solidago^  Aster^ 
Ceanothua^  etc^  Illinois,  Geyer!  Missouri,  Tr^ciU!  Riehll 
Nebraska,  Hayden !  Indian  country  west  of  Arkansas,  Bige- 
low !  The  latter  has  often  as  large  a  calyx  as  the  eastern 
form. 

Var.  /?.  YSBRUCOSA ;  C.  verrucoaa^  Engelm.  I  1.  c.  p.  841,  t, 
6,  f.  25 ;  DC.  Prod.  IX.  461.— Calyx  shorter  than  the  cam- 
panulate  tube,  fleshy  and  glandular-verrucose. — On  dry  prai- 
ries, often  on  Petcdostemon^  but  also  on  other  prairie  plants : 
Texas,  Drummond!  III.  247;  Lindheimer!  127;  Northern 
Mexico,  Berlandier!  2457,  to  San  I^uis  Potosi,  the  samel 
and  Parras,  Gregg! — Lindheimer's  nro.  473  is  an  interme- 
diate form  between  this  and  YBx.pentagona^  mixed  with  a  few 
specimens  of  the  following. 

Var.  7.  PUBESCENS :  pedicels  and  all  parts  of  the  flower 
or  only  the  ovary  and  the  capsule  papillose-pubescent. — 
Western  Texas,  Lindheimer  I  Wright  1 1635  (574.)— Wright's 
519  and  523  (coll.  1849)  are  a  transition  form  between  this 
and  the  last  variety,  having  the  calyx  of  verrucosa  and  the 
ovarjr  and  capsule  of  pubescens. 

var.  6.  calycina:  inflorescence  often  more  compact; 
flowers  rather  larger ;  hemispherical  calyx  not  aneled,  lobes 
rounded  or  oval,  usually  longer  than  the  tube ;  lobes  of  co- 
rolla broader  and  shorter  than  in  the  other  fomis,  and  often 
not  longer  than  the  tube. — ^Texas,  Lindheimer !  126,  (a  form 
from  wet  prairies,  with  smaller  flowers) ;  the  same !  664 ; 
Wright  I  both  on  JHantherOy  in  or  along  water  courses ;  Mar- 
tinique, Mad.  Richard!  114  in  Herb.  Mus.  Flor. ;  Herb. 
Fauch6!  (now  in  Hb.  Boissier) ;  Saskatchawan,  Drummond  I 
(7.  Americana?  Hook.  Fl.  N.  A.;  Oregon,  Geyer!  674. 

Specimens  from  Brazil  Eschscholtz!  in  Hb.  Ledebour; 
Gardner!  6068  in  part,  (C. decora  has  also  been  distributed 
under  this  number)  difier  somewhat  from  this  variety  by 
stouter  and,  in  fruit,  subulate  styles;  Gardner's  specimens 
have  also  a  smaller  calyx. 

**  Flowers  arranged  in  loose  compound  cjmes ;  sfyles  usually  slender, 
as  long  or  longer  than  ovary ;  withered  corolla  remaining  at  hue  of  cap- 
sule or  enveloping  it. 

42.  C  TBiCHOSTYLA,  n.  sp. :  caule  filiformi ;  bracteis  ova- 
tis  obtusis ;  floribus  breviter  pedicellatis  in  cymulas  ramosas 
subglobosas  congestis;  calycis  cupulatifere  ad  basin  divisi 
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lobis  ovatifl  orbioalatisTe  obtuais  basi  imbricatis  tubum  co- 
roUiB  oampanolatom  squantibos  sea  superantibas ;  laciniis 
OYatis  obtusis  tube  sqailongis  demnm  patnlis  reflezisve ;  an- 
theris  ovatis  filamenta  subolata  brevia  aBquantibos ;  squamis 
late  ovatia  fimbriatis  inonrvis ;  st^lis  capQlaribaa  ovario  de- 
presso  molto  longioribos  e  tnbo  yix  exsertis, 

Panama,  Tweedie!  Santarem,  Brazil,  on  Syptis^  Spracel 
854,  both  in  Hb.  Hooker. — ^None  of  the  specimens  examined 
being  in  fruit,  the  true  position  of  this  species  must  remain 
doubtful.  The  large  imbricate  calyx,  the  slender  styles,  and 
especially  the  branching  inflorescence,  distin^ish  it  from  C. 
obtusiflora:  the  inflorescence  the  shape  of  uie  ovary  and  of 
the  styles  from  C.  Gronami  and  C  rcuiemosa. — Flowers  IJ- 
2  lines  long,  ^  white,  with  a  strong  odor  of  hawthorn,^ 
Spruce ;  exterior  lobes  of  the  calyx  in  the  Panama  specimen 
towards  the  tip  yerrucose-cristate ;  in  the  other  smooth,  thin 
and  shininff ;  scales  in  the  former  longer  than  the  tube,  in  the 
other  broader  and  shorter. 

43.  C.  GYXNOCARPA,  u.  sp. :  caule  filiformi ;  floribus  brevi- 
ter  pedicellatis  umbellato-glomeratis;  calycis  lobis  ovatis  seu 
orbiculatis  obtusissimis  mtidis  tubum  coroUs  aequantibus; 
laciniis  triangulatis  acutis  erectis  seu  demum  patentibus  tubo 
Bdquilongis ;  antheris  ovato-orbiculatis  filamentum  breve  sub- 
ulatum  aquantibus ;  squamis  tenuissimis  late  ovatis  fimbria- 
tis faucem  attingentibus ;  stylis  capillaribus  ovarium  depres- 
sum  ae^uantibus  supra  capsulam  ^oboso-depressam  e  corolla 
ad  basin  marcescente  loujge  exsertam  divaricatis  patentibus 
recurvisve ;  seminibus  oblique  ovatis  tumidis  tenuissime  sub 
lente  reticulatis. — C.  SandwicenHsj  var.  Mimosae^  Hook.  fil. 
in  Lin.  Trans.  XX.  205. 

James  Island  of  the  Gallopagos  group,  in  immense  abun- 
dance on  Mimosa  bushes,  Chs.  Darwin !  in  Hb.  Hooker. — 
Flowers  about  1  line  long,  of  a  very  thin  texture;  capsule  1^- 
1^  lines  in  diameter,  with  a  very  small  intrastvlar  aperture ; 
seeds  in  the  only  specimen  extant  light  yellowish  brown,  0.6 
line  long,  plump,  nearly  smooth,  with  a  short,  oblong-linear, 
usually  perpendicular,  hilum. — ^Much  closer  to  C.  arvensia 
than  to  C.  Sandwichiana ;  distinguished  from  both  by  the 
short,  broad  and  very  acute  lobes  of  the  corolla,  and  by  the 
very  slender,  at  last  nearly  horizontal,  styles ;  from  the  latter, 
also,  by  the  presence  of  scales  and  by  the  naked  capsule. 

44.  G.  Sandwichiaka,  Choisyl  Cusc.  184,  t.  5,  f.  4;  DC. 
Prod.  IX.  458. — Sandwich  Islands;  apparently  the  onlv  spe- 
cies growing  there ;  mostly  on  shrubs ;  MenziesI  Eschscboltz ! 
Gtoudichaud !  Matthews !  Stewart !  Maximowitsch  I  57 ;  Re- 
my  I  424d — ^Inflorescence  a  compound  loosely  flowered  cyme ; 
flowers  pedicelled,  1-1^  lines  long,  ^allide  oclmacei"  Maxim., 
of  thin,  membranaceous  texture;  only  in  Menzies'  specimen 
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in  Hb.  Banks  I  find  all  the  parts  of  the  flower  dotted  with 
glands ;  lobes  of  calyx  ovate,  acntish ;  lobes  of  corolla  acute  and 
mflexed  at  tip  or  sometimes  obtnsish,  often  reflexed,  but  at  last 
commonly  appressed  to  the  top  of  the  capsule,  which  for  its 
greater  part  is  enveloped  by  the  tube ;  anthers  oval ;  no  trace 
of  scales ;  capsule  l|-2  lines  in  diameter,  with  a  small,  almost 
circular,  intrastylar  aperture ;  styles  stouter  than  in  the  last 
species,  somewhat  divaricate  on  capsule;  seeds  unusually 
large,  0.8-1.0  line  long,  verrucose-reticulate,  triangular-ovate, 
somewhat  oblique  but  not  rostrate,  with  a  short  linear-oblong 
perpendicular  hilum  on  the  comparatively  small  regularly 
circular  umbilicus. 

45.  C.  AcuT^,  n.  sp. :  caulibus  subcapillaceis ;  cymis  com- 
positis  laxifloris  umbellulas  mentientibus ;  pedicellis  flore  bre- 
vioribus  bracteis  ovatis  acutis  sufifultis ;  calycis  late  campa* 
nulati  membranacei  lobis  tnangulatis  acutis  seu  cuspidatis  tu- 
bum  coroUae  campanulatum  superantibus ;  laciniis  lanceolatis 
acutatis  tubo  longioribus  erectis  seu  subpatentibus ;  antheris 
oblongo-linearibus  filamento  subulate  fere  brevioribus; 
squamis  ovato-spatulatis  longe  adnatis  faucem  attingentibus 
versus  apicem  crispato-fimbriatis ;  stylis  capillaceis  ovarium 
obovatum  seu  globosum  aequantibus ;  capsula  tenuissima  co* 
rollsB  rudimentis  ad  basin  persistentibus^indusiata  apice  libera 
stylis  e  basi  lata  subulatis  paulo  divergentibus  coronata; 
seminibus  2-4  lenticularibus  rugoso-reticulatis. 

Chatham  Island  of  the  Oallopagos  group ;  mostly  on  X^ 
guminosce^  common  on  a  low  annual  CrotcUaria^  but  also  on 
trees,  such  as  Parkinaonia  and  Mimosce^  hanging  down  in 
massy  festoons,  Andersson ! — Closely  allied  with  both  other 
Pacific  species  just  described,  distinguished  firom  them  by  the 
very  acute  lobes  of  calyx  and  corolla  and  bv  the  subulate 
styles ;  moreover  firom  6,  Sandwichiana  by  the  presence  of 
scales,  and  fi*om  C.  gymnocarpa  by  the  covered  capsule  and 
the  direction  of  the  styles;  fi*om  C.  acutiloba  of  the  moun- 
tains  of  the  neighboring  coast  and  firom  C.  umbeUata  it  dif^ 
fers  by  the  inflorescence,  by  the  baccate  capsule,  etc. — Flow- 
ers 1-1  i  lines  long;  scales  adnate  nearly  to  the  apex,  crenu* 
late  on  the  sides,  fringed  only  at  tip ;  capsule  aoout  1  line 
in  diameter ;  intrastylar  aperture  large,  forming  a  transverse 
slit ;  seeds  only  0.5  line  low,  dark  brown  in  the  specimen 
before  me ;  (perhaps  not  perfectly  ripe)  and  stronglv  reticu* 
late ;  hilum  short,  oblong-linear,  perpendicular  or  oblique.— 
The  specimens  examined  by  me  were  all  on  a  low  Crotolaria. 

*«*  Flowers  arranged  in  branching  paniculate  cjones  ;  styles  slender, 
as  long  or  longer  than  orary ;  withered  corolla  surrounding  die  capsule 
or  corering  its  top. 

46.  C.  TENuiFLOBA,  Engclm.  t  in  Gray,  Man.  ed.  1,  p.  850 ; 
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„ J,  short  in  proportion,  about  J  line  lone,  as  well  as  the  baae 

of  the  tube  io  all  the  speciiaeiis  seen,  papiUose  or,  in  the  dry 
plant,  scabrous;  tube  of  the  corolla  slender,  much  longerlhan 
ealyx;  corolla  enveloping  the  small  capsule  and  contracted 
Above  it,  capsule  readily  opening  at  base  with  a  wide  aper- 
ture ;  seeds  2-4,  almost  globose,  0.4  line  long,  with  a.  very 
short  hilum. 

38.  C.  HTALiNA,  Roth  !  nov.  spec.  p.  100,  not  Wight,  nor 
Boissier;  C.  Arabica,  Wight,  ic.  t.  1371,  not  Fresemus  ;  C, 
OKypetaia,  Boissier !  diag.  or.  II.  3, 130 ;  C.  acutissima,  Buch- 
inger  I  Mas.  in  PI,  Schimper. — This  well  marked  Bpecics  of  the 
tropical  parts  of  the  Enat  Indies  (Heyno !  Stocks !  478 ;  Ilook- 
er<E  Thomson!  and  others),  extending  into  Abyssinia  (Schim- 
I  |)er !  1522)   is  certainly  the  plant  Roth  had  in  view,  as  the 

*  -"•jcimena  with  Heyne's  and  with  Roth's  own  labels  in  the 
>.  of  the  Bot.  Garden  of  St.  Petersburg  prove;  Roth's  de- 

I  Boription,  however,  can  not  but  have  misled  all  future  authors, 
u  ho  speaks  of  scales,  no  trace  of  which  is  present  in  the  dif^ 
ferent  specimens  I  had  occasion  to  examine,  not  even  in 
]Etoth'B  own,  nor  are  the  flowers  usually  4-parted,  but  almost 
•Iways  6-parted. 

Boissier  I.  c.  already  mentions  that  the  capsule  bursts  ir- 
regularly; whether  it  more  readily  opens  when  fully  ripe,  is 
onknown,  but  in  all  the  specimens  examined  it  rather  ad- 
heres to  the  base  in  the  calyx,  and  bursts  only  when  some  forc« 
is  used,  the  deeply  biiobcd  lower  part  of  the  dissepiment  re- 
tniuning  with  the  base.  It  therefore  very  properly  comes  in 
St  the  end  of  this  section,  uniting  it  with  the  next. 

With  O.  Cali/omica  this  species  is  closely  connected,  and, 
indeed,  is  sometimes  difficult  to  distinguish  from  it ;  but  the 
texture  of  all  the  parts  is  thinner,  scmitransparent  and  shi- 
ning, at  least  when  dry,  hence  Roth's  name  ts  quite  appro- 

.  piiate;  the  adnate  parts  of  the  filaments  are  distinct,  but  no 
b^ce  of  scales  ia  visible;  the  ovary  is  conic;  the  styles  are 

'  atill  more  hair-like  and  on  the  capsule  divaricate ;  the  seeds 
Qsnally  rjpen  all  four,  they  are  triangular,  flattened,  with  the 

\  short,  .ilmoat  oblong  hilum  peqiendicular  or  transverse,  both 
forms  being  found  in  seeds  from  the  same  capsule. 

Sec.  6.  Clistogrammica. 
Styles  of  unequal  length,  cylindric,  rarely  almost  absent ; 
L  Btigmala  capitate.  Capsule  never  opening  at  base,  baccate, 
'  persistent  with  the  calyx,  or  separating  from  it  entire; 
I  intrastylar  aperture  often  large  but  generally  not  pen- 
I  strating  into  the  capsule.    Seeds  four  in  each  capsule  or  kv- 

*  er,  sometimes  only  one ;  rounded  or  usually  tnangular-flat- 
tened,  often  rostrate ;  hilum  linear,  short  or  longer,  transverse 
or  obUqne,  or  perpendicular. 
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Inflorescence  variable ;  either  an  umbcllifonii  or  somewhat 
globose  cluster  with  pedicolled  flowers;  or  a  loose  raceuii- 
iorm  or  panicalate  cyme,  finally  more  or  less  crowded ;  or  (in 
the  4  last  species)  compact  and  often  cootimious  clusters  of 
closely  sessile  flowers  with  many  sterile  bracts.  The  corolla 
remains  either  at  base  or  around  the  capsule  or  covers  its  top. 

This  section  is  the  richest  in  speeiea,  and  the  most  common 
in  North  and  South  America  and  on  the  Islands  of  the  Pa- 
cific ;  one  species  (C  obtusiJlor(i)  is  a  cosmopolite,  being 
found  in  North  and  South  America,  Oceanica,  Asia  and  Eu- 
rope, and  one  (C  appendiculata)  is  peculiar  to  South  Africa. 

^  1.    Platycarpete. 


39.  C.  OBTC8IFL0BA,  Humb.  Bonpl.  Kunth. — Humboldt's 
plant  is  tlie  type  of  a  series  of  forms  spread  over  a  great  part 
of  the  globe.  The  inconspicuous  little  species  of  the  Peru- 
vian Andes  was  not  recognized  nor  sought  for  in  the  spe- 
cimens found  in  widely  distant  parts  of  the  globe ;  these, 
therefore,  received  distinct  specific  appellations,  and  djfl^erent 
ones  in  different  countries.  They  all  are  characterized  by  the 
bright  orange -colored  stems  (which  has  suggested  several 
specific  names) ;  the  loosely  globose  indorescenoe ;  the  obtuse 
or  ronnded  lobes  of  the  ca^x  and  the  corolla,  the  lacinisa 
nsually  eqaal  in  length  to  the  tube,  and  soon  reflexed ;  the 
thick  and  at  lost  subulate  styles  on  the  large  and  depressed 
ovary,  which  soon  after  flowering  swells  considerably,  and, 
leaving  the  corolla  at  base,  grows  into  a  largo,  depressed,  al- 
most naked  4-seeded  capsule,  with  a  large  intrastylar  aper- 
ture of  rhombic  shape.  Seeds  0.6  or  0.7  or  even  0.8  line 
long,  oval,  oblique,  with  a  long  and  narrowly  linear  perpen- 
dicular or  transveno  hilum  running  almost  across  the  whole 
umbilicns.  All  parts  of  the  flower  are  often,  and  the  capsule 
commonly,  KlandulouB-dotted.  The  principEil,  if  not  the  only 
difference,  I  can  discover  between  the  different  forms,  here 
united,  lies  in  the  shape  and  «ze  of  the  scales. 

Synoptit  of  the  formt  of  C.  obtusijlora. 
a.   ScalMOTkls  or  apatalttte. 

■  Scale*  111101),  thorter  thui  the  tube  of  the  corollft :  Vu.  vera, 

from  South  America. 
**  Scales  Urge,  equdling  or  exceeding  the  tabe'of  the  corolla;  all 
part*  irf  the  flower  dotted  with  glandB ;  Var.  glandidata,  from 
the  Weit  Indiei  and  the  louthem  parte  of  the  U.  Stale*. 
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globose,  short  in  proportion,  about  }  line  long,  as  wdII  aa  the  baav  ■ 
of  the  tubo  in  all  the  specLmena  seen,  papiUose  or,  in  the  drj^^ 
plant,  scabrous ;  tube  of  the  corolla  slender,  much  longer  thaniS 
oalyx;  corolla  enveloping  the  small  capsule  and  contracted  I 
above  it,  capsule  readily  openiDg  at  base  with  a  wide  aper>l 
tnre ;  seeds  2-4,  almost  globose,  0.4  line  long,  with  a  verj^ 
short  hilum. 

38,  C.  HYAI.1NA,  Roth  !  nov.  spec.  p.  100,  not  Wight,  nof  I 
Boissier;  C.  Arabicay  Wight,  ic,  t,  1371,  not  Fresenius  ;  CI  fl 
cxypetcUa,  Boissier !  diag.  or.  II.  3,  ISO ;  C.  acutissima,  Buch>  J 
ingtirl  Mas.  in  PI.  Schimpcr. — This  well  marked  species  of  tbfrv 
tropical  parts  of  the  East  Indies  (Heyne!  Stocks!  47S;  IIoDkrfl 
erds  Thomson !  and  others),  extending  into  Abyssinia  (8chiia»'l 
per !  1522)  is  cert^ly  the  plant  Roth  had  in  view,  as  diel 
Bpecimens  with  Heyne's  and  with  Roth's  own  labels  in  thbM 
Hb.  of  the  Bot.  Garden  of  St.  Petersburg  prove  ;  Roth's  derf 
scription,  however,  can  not  but  have  misled  all  future  authoT%B 
as  he  speaks  of  scales,  no  trace  of  which  is  present  in  the  dil><J 
ferent  specimens  I  had  occasion  to  esaniiue,  not  even  iitJ 
Roth's  own,  nor  are  the  flowers  usually  4-parted,  but  aimost-l 
always  5-parted.  V 

Boissier  I,  c.  already  mentions  that  the  capsule  bursts  a»M 
regularly;  whether  it  more  readily  opens  when  fully  ripe,  is  I 
nnknowu,  but  in  all  the  specimens  examined  it  rather  ad>fl 
heres  to  the  base  in  the  calyTC,  and  bursts  only  when  some  foroc  I 
is  used,  the  deeply  bilobed  lower  part  of  the  dissepiment  rft>?9 
maining  with  the  base.  It  therefore  very  properly  conies  iiLifl 
at  the  end  of  this  section,  uniting  it  with  the  next.  7 

With  C.  Californica  this  species  is  closely  connected,  and, 
indeed,  is  sometimes  difficult  to  distinguish  from  it ;  but  the 
texture  of  all  the  parts  is  thinner,  semitransparent  and  shi- 
ning, at  least  when  dry,  hence  Roth's  name  is  quite  appro-  . 
priate;  the  adnate  parts  of  the  filaments  are  distinct,  but  aaj 
trace  of  scales  is  visible;  the  ovary  is  conic;  the  styles  an:! 
still  more  hair-like  and  on  the  capsule  divaricate;  the  s 
usually  ripen  all  four,  they  are  triangular,  flattened,  with  tlH 
short,  almost  oblong  hilum  perjiendicular  or  transverse,  botk.l 
forms  being  found  in  seeds  from  the  same  capsule. 

Sec.  6.     Clistogrammica. 
Styles  of  unequal  length,  cylindric,  rarely  almost  absent^  I 
stigmata  capitate.     Capsule  never  opening  at  base,  baocat^  J 
persistent  with    the    calyx,    or    separating   &oni    it  entire  J 
intrastylar   aperture    often    large    but    generally    not  i 
etratiiig  into  the  capsule.     Seeds  four  in  each  capsule  or  f 
er,  sometimes  only  one ;  ronnded  or  usually  tnangular-flst^ 
tened,  often  rostrate ;  hilum  linear,  short  or  longer,  transvers 
or  oblique,  or  perpendicular. 
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in  Hb.  Banks  I  find  all  the  parts  of  the  flower  dotted  with 
glands ;  lobes  of  calyx  ovate,  acutish ;  lobes  of  corolla  acute  and 
mflexed  at  tip  or  sometimes  obtusish,  often  reflexed,  but  at  last 
commonly  appressed  to  the  top  of  the  capsule,  which  for  its 
greater  part  is  enveloped  by  the  tube ;  anthers  oval ;  no  trace 
of  scales ;  capsule  l|-2  lines  in  diameter,  with  a  small,  almost 
circular,  intrastylar  aperture ;  styles  stouter  than  in  the  last 
species,  somewhat  aivaricate  on  capsule;  seeds  unusually 
large,  0.8-1.0  line  long,  verrucosC'^reticulate,  triangular-ovate, 
somewhat  oblique  but  not  rostrate,  with  a  short  linear-oblong 
perpendicular  hilum  on  the  comparatively  small  regularly 
circular  umbilicus. 

45.  C.  AcuT^,  n.  sp. :  caulibus  subcapillaceis ;  cymis  com* 
positis  laxifloris  umbellulas  mentientibus ;  pedicellis  flore  bre- 
vioribus  bracteia  ovatis  acutis  suffidtis ;  calycis  late  campa- 
nulati  membranacei  lobis  triangulatis  acutis  sen  cuspidatis  tu- 
bum  corollae  campanulatum  superantibus ;  laciniis  lanceolatis 
acutatis  tubo  longioribus  erectis  sen  subpatentibus ;  antheris 
oblongo-linearibus  filamento  subulate  fere  brevioribus; 
squamis  ovato-spatulatis  longe  adnatis  faucem  attingentibus 
versus  apicem  crispato-fimbriatis ;  stylis  capillaceis  ovarium 
obovatum  seu  globosum  cequantibus ;  capsma  tenuissima  co* 
roUsB  rudimentis  ad  basin  persistentibus^indusiata  apice  libera 
stylis  e  basi  lata  subulatis  paulo  divergentibus  coronata; 
seminibus  2-4  lenticularibus  rugoso-reticulatis. 

Chatham  Island  of  the  Oallopagos  group ;  mostly  on  X^ 
guminosce^  common  on  a  low  annual  Crotcuaric^  but  also  on 
trees,  such  as  JParkinsonia  and  MimoacBy  hanging  down  in 
massy  festoons,  Andersson ! — Closely  allied  with  both  other 
Pacific  species  just  described,  distinguished  firom  them  by  the 
very  acute  lobes  of  calyx  and  corolla  and  bv  the  subulate 
styles ;  moreover  firom  6,  JSandwickiana  by  the  presence  of 
scales,  and  fi*om  C.  gymnocarpa  by  the  covered  capsule  and 
the  direction  of  the  styles ;  fi*om  (7.  acutiloba  of  the  moun- 
tains of  the  neighboring  coast  and  from  C,  umbettata  it  dif- 
fers by  the  inflorescence,  by  the  baccate  capsule,  etc. — ^Flow- 
ers 1-1  i  lines  long;  scales  adnate  nearly  to  the  apex,  crenur 
late  on  the  sides,  fringed  only  at  tip ;  capsule  about  1  line 
in  diameter ;  intrastylar  aperture  large,  forming  a  transverse 
slit ;  seeds  only  0.5  line  long,  dark  brown  in  the  specimen 
before  me ;  (perhaps  not  perfectly  ripe)  and  stronglv  reticu- 
late ;  hilum  short,  oblone-linear,  perpendicular  or  oblique.— 
The  specimens  examined  by  me  were  all  on  a  low  Crotolaria. 

***  Flowers  arranged  in  branching  paniculate  cymeB  ;  styles  slender, 
as  long  or  longer  than  orary ;  withered  corolla  surrounding  the  capsule 
or  corering  its  top. 

46.  C.  TENuiFLOBA,  Eugelm.  t  in  Gray,  Man.  ed.  1,  p.  850 ; 

27 
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globose,  short  in  proportion,  nbout  I  line  long,  as  well  ns  the  baaftJ 
of  the  tube  in  all  the  Bpecimens  seen,  papillose  or,  iu  the  dn 
plant,  Bcabrons;  tube  of  the  corolla  slender,  much  longer  thai 
calyx ;  corolla  enveloping  the  Email  capeule  and  contracted 
above  it,  capsnle  readily  opening  at  base  with  a  wide  apei 
ture ;  aeeda  2-4,  almost  globose,  0.4  line  long,  with  a  v 
short  bilum. 

38.  C.  HTAiiNA,  Roth  !  nov,  spec.  p.  100,  not  Wight,  n 
Boiflsier;  C.  Arabica,  Wight,  ic.  t.  1371,  not  Fresenius  ; 
oxypetala,  Boissier !  diag.  or,  II.  3, 130 ;  C.  acutiseima,  Buol 
ingerl  Mss.  in  PI.  Sdiimper. — This  well  marked  species  of  tt 
tropical  parts  of  the  East  Indies  (Heyne !  Stocks !  478 ;  HooL 
erds  Thomson!  and  othcrB),  extending  into  Abyssinia  (Schin 
per '.  1522)  is  certainly  the  plant  lioth  had  in  view,  as  tbf 
specimens  with  Heyne's  and  with  Hoth'e  own  labels  in  tbf 
Hb.  of  the  Bot.  Garden  of  St.  Petersburg  prove;  Roth's  da 
Bcription,  however,  can  not  but  have  misled  all  Inture  authorl 
as  he  speaks  of  scales,  no  trace  of  which  is  present  in  the  d 
ferent  specimens  I  had  occasion  to  examine,  not  even  iit'fl 
Roth's  own,  nor  are  the  flowers  usually  4-parted,  but  almoi "' 
always  5-parted. 

Boissier  1.  c.  already  mentions  that  the   capsule  bursts  il 
regularly ;   whether  it  more  readily  opens  when  fully  rijie, ' 
unknown,  but  in  all  the   specimens  examined  it  rather  a 
teres  to  the  base  in  the  calyx,  and  bursts  only  when  some  fonj 
is  used,  the  deeply  bilobed  lower  part  of  the  dissepiment  ni 
maining  with  the  base.    It  therelore  very  properly  comos  Iq 
at  the  end  of  this  section,  imitbg  it  with  the  next. 

With  C.  Caiifornica  this  species  is  closely  connected,  and, 
indeed,  is  sometimes  difficult  to  distinguish  from  it ;  but  the 
texture  of  all  the  parts  le  thinner,  semitransparent  and  shi- 
ning, at  least  when  dry,  hence  Roth's  name  is  quite  appro-  . 
priate;  the  adnate  parts  of  the  filaments  are  distinct,  but  a 
trace  of  scales  is  visible  \  the  ovary  is  conic ;  the  styles  a. 
still  more  hair-like  aud  on  the  cnpsuSe  divaricate ;  the  see 
usually  ripen  all  four,  they  are  triangular,  flattened,  with  t 
Bhort,  almost  oblong  hilum  perpendicular  or  transverse,  bol 
forms  being  found  in  seeds  from  the  same  capsule. 

Sec.  6.     CUalogrammica. 
Styles  of  unequal  length,  cylindric,  rarely  almost  absent. 
stigmata  capitate.     Capsule  never  opening  at  base,  baocattt 
persistent  with   the    calyx,    or    separating   from    it  entinfl 
intrastylar    apertm'e    often    large    but    generally    not  r~*" 
etrating  into  the  capsule.     Seeds  four  in  each  capsule  or 
er,  sometimes  only  one ;  rounded   or  usually  tnangular 
tened,  often  rostrate ;  hilum  linear,  short  or  longer,  transvera 
or  oblique,  or  perpendicular. 
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capillary ;  ovary  small,  usually  globose ;  capsule  enveloped 
by  the  corolla ;  seeds  often  solitary,  sabglobose,  slightly  com* 
pressed,  strongly  hooked,  0.6-0.6  line  long. 

The  different  specimens  examined  vary  considerably  in  the 
shape  and  length  of  the  calyx,  the  proportion  of  the  lacinis 
to  the  tube,  the  length  of  the  filaments,  the  indication  of 
scales,  the  length  of  the  styles  and  even  the  shape  of  the 
ovary. 

Yar.  a.  bbevifloba:  flowers  scarcelv  more  than  1  line 
long,  on  short  pedicels ;  lacinisB  rather  longer  than  tube ;  an- 
thers, filaments  and  styles  short ;  seeds  several. — ^Monterey 
in  fields,  Hartweg!  1863. 

Yar. .  P,  GBACiLiFLOBA :  flowers  slender,  1^—2^  lines  long ; 
calyx  often  shorter  than  tube  of  corolla ;  lacinisB  as  long  as 
the  tube,  very  narrow ;  filaments  often  short,  or  as  long  or 
longer  than  the  linear-oblong  anthers,  styles  as  long  or  much 
longer  than  ovary. — California,  Douglas!  Fremont!  506; 
Bigelow  I 

Var.  y.  longiloba:  Flowers  2—2^  lines  long;  calyx  usually 
equal  to  the  tube,  rarely  shorter,  sometimes  longer ;  lacinis 
slender,  sometimes  twice  the  length  of  the  tube ;  subulate 
filaments  as  long  or  longer  than  the  oblong-linear  anthers; 
styles  very  long  and  slender. — California,  principally,  as  it  ap- 
pears, on  the  coast  of  the  southern  parts  of  the  State  and 
commonly  on  some  species  of  Eriogonum :  Sta.  Barbara, 
Nuttall  1  San  Diego,  Thurber !  570  &  633 ;  Newberry  I 

Yar.  (5.  apiculata:  corolla  somewhat  granulate,  ovary 
and  1 -seeded  capsule  conic,  apiculate ;  otherwise  very  simi- 
lar to  the  last. — On  the  Colorado,  Bigelow !  in  February. 

Yar.  f,  ?  SQUAMiGEBA :  flowers  2-2^  lines  long,  on  pedi- 
cels shorter  than  the  flower,  or  even  the  calyx,  in  rather  crowd- 
ed subglobose  clusters ;  lobes  of  calyx  lanceolate,  acumi- 
nate, as  long  as  the  open,  funnel-shaped  tube  of  the  corolla  ; 
lacinise  lanceolate,  as  long  as  the  tube,  at  last  spreading ;  an- 
thers oblong-linear,  cordate  at  base,  on  very  short  filaments ; 
scales  spatulate,  fHnged,  shorter  than  the  tube,  incurved; 
styles  as  long  as  the  very  acute  ovarium ;  capsule  apiculate, 
1-seeded,  lower  half  enveloped  by  the  tube  of  the  corolla. — 
The  more  densely  clustered  flowers,  the  presence  of  scales 
and  the  acute  ovarium  would  seem  to  specifically  distinguish 
this  form,  but  the  last  mentioned  variety  appears  to  unite  it 
with  the  common  form  ;  perhaps  it  ought  to  be  classed  with 
the  next  species. — Saline  soil  on  the  Kio  Yirgen,  Utah,  on 
Suceda^  J.  Kemy !  in  Hb.  Mus.  Paris. 

S  2.    Oxycarpeie. 

Flowers  subsessile,  or  pedicelled ;  sepals  united ;  ovary  and  capsule 
thickened  towards  the  apex,  usually  more  or  less  conic. 
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*•*  Lobea  of  calyir  ani!  corolla  brosdly  oval,  or  almost  orbietilar ;   J 

acslea  large :  Var.  iatitoba,  &om  India. 
h.  Scatca  biSd  and  often  Tety  small. 

*  Flowers  fi-pnrtcd,  usually  glandulons ;  gcalei  TRiy  itnall,  someafl 

timfB  almoaC  obliterated  :  Var.  auMmiia,  from  New  HdUodA^ 

and  China. 
••  Flowers  often  4-parted,  icarcely  glandoloua ;  icalei  aa  in 

last:  Var.  brecijiora,  from  Soutliern  Europe. 
***  Flovcrt  and  scales  larger ;  lobes   of  caljz  and  corolla  t 

rower  :  Var.  Ce$aUana,  from  Ital^  and  Central  Asia. 
**•#  Calvi  large,  cupulnte,  lobes  somewhiit  carinate :  Var.  Cbiv^ 

dofana,  from  Africa. 

Var,  1.  veba;  C.  oJ(icsi/7ora,  Humb.  Bonpl.  Kunth.  I  a.  1 
gen.  sp.  lU.  122 ;  C.  inodora,  Willd.  1  Hb.  nro.  3164.— Flow-  1 
era  scarcely  more  than  1  line  long ;  lobes  of  calyx  very  ana-  I 
qual,  as  in  many  other  forma  of  the  species;  scales  spatulate,  I 
very  small  and  thin,  but  slightly  fimbriate  or  crenate ;  cap-  I 
Bule  1^-1^  linos  in  diameter,  dotted  with,  in  the  dry  state,  i 
dark  red  elands. — Andes  of  Peru,  Humboldt !  Guayaquil*  1 
Jameson!  542;  New  Granada,  Holton !  544,  a  specimen  witll  J 
more  slender  styles ;  Triaaa,  Linden  I  168 ;  Antioquia  on  the  1 
Magdalena  River,  Jarvls!  1500.  This  last  specimen,  with  a  I 
glandalons  corolla  aniT  rather  lai^er,  more  deeply  fimbriate  1 
Boales,  forms  a  transition  to  the  next.  I 

Var.  0.  GLANDULOSA :  Calyx,  corolla  and  capsule  dotted  J 
irith  red  and  shining  glands ;  calyx  shorter  than  tube  in  som«  | 
and  quite  as  large  as  that  in  other  specimens ;  scales  largOj  I 
often  exceeding  the  tube,  deeply  (ringed,  incurved;  flower  !-•  I 
li  lines  long;  capsule  l^-^i  lines  in  diameter. — Parasitic  on  I 
I*olygonvm  in  moat  of  the  specimens  examined ;  Georgia  1 
Boykin  1  Florida,  Rugel  I  4O0 ;  Louisiana,  Tainturier !  Westera  \ 
Texas,  Wright !  Bigelow  I  Schott !  Bahama  Islands,  In  Hb. 
Hooker!  Cuba,  Pceppig !  nnder  the  name  of  C.  Americana. 

Var.  y.  ?   latiloba  :  flowers  larger,  1^  lines  long,  of  a 
more  fleshy,  or,  when  dry,   coriaceous  substance ;  calyx  and 
capsule  glundulous ;  lobes  of  calyx  veiy  unequal ;  these,  the 
lobes  of  the  corolla  and   the  large,  deeply  Mnged  scalea^ 
broadly  oval,  almost  orbicalar ;  styles   short,  thick. — Marta>  f 
ban,  Wallich !  Cat.  1320'  under  the  name  of  C.  sulcata. — ^It  1 
seems  to  differ  from  C.  obtuaiflora  by  the  more  fleshy  ereot  J 
lobes  of  the  corolla,  and  especially  by  the  more  paniculate  1 
than  globose  inflorescence ;  l)ut  it  certainly  can  not  be  united  I 
with  C.  sulcata  (Chijiensis),  where  Wallich  and  Choisy  place  I 
it.    The  specimens  are  without  fruit.  I 

Var.  6.  AUSTBAUs;  C.  australis,  R.  Brown  I  Prod.  I,  491. 1 
— Flowers  in  this  as  in  all  the  forms,  enumerated  above»J 
&-parted,  scarcely  more  than  1  line  long,  dotted  with  glanda  ■ 
all  over ;  scales  bifid  or  often  reduced  to  one  or  a  few  lateral  I 
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teeth ;  styles  short,  usually  more  slender  than  in  the  Ameri- 
can forms. — C.  Millettii,  Ilook.  &  Arn.I  Bot.  Eeechy  201,  is  Ihe 
same  plant,  flowers  rather  leas  glandulous,  styles  stouter. — 
New  Holland:  Port  Jaokson,  R.  Brown!  F.  Bauer!  Caleyl 
■  Golboum  River,  F.  Mueller !  Canton,  China,  Millett  I — Mr. 
Mueller's  specimen  is  almost  destitute  of  glands  and  also  of 
scales ;  only  here  and  there  single  or  bifid  toeth  are  noticed 
at  the  baae  of  the  filaments ;  I  can  distinguish  it  from  the  fol- 
lowing form  only  by  its  5-partod  flowers. 

Var.  e.  BRBV1FI.0BA ;  C.  brevijlora,  Visiani !  FI.  dalm.  II. 
231 ;  C  Tinei,  Insenga !  in  Tin.  pi.  rar.  sie,  p.  14 ;  C.  awan- 
tiaca,  Requien!  in  scbed^  Bertol.  Fl.  it.  VII.  623;  C. 
chryaocoma,  "Welw. !  in  sched.  DesM.  Et.  71 ;  C.  Megoioit- 
Bchiana,  Traut.  Mel.  biol.  II.  \\  Mart.  1855,  ex  descr. — 
Flowers  \-\\  lines  long,  usually  4-parted  or  4  and  5-parted 
in  the  same  specimen,  only  partially  elandulous,  or  entirely 
destitute  of  glands;  scales  very  small,  bifid,  or  commonly  con- 
sisting of  small  lateral  teeth,  or  sometimes  almost  abortive. 
On  the  lower  Wolga,  Liemaschko!  227;  Becker  1  Kiew, 
Trautvetter ;  Constantinople,  Boissier  1  Greece,  Zuccanni ! 
Berger !  Dalmatia,  Stalio !  Alexander !  Naples,  Gussone !  Ca- 
pua, abundant  in  fields  of  hemp,  Bruni!  SjTacuse,  Insenga ! 
Corsica,  Requien  I  Toulon,  QuillonlJVIontferrand,  Rnmond  t 
Portugal,  Welwitsch  1 — It  is  often  found  in  gardens  on  Basil- 
icum,  and  is  probably  often  propagated  and  transported  with 
the  seeds  of  that  plant ;  the  Basilicum  with  the  parasite  ia 
called  in  the  gardens  about  N.iples  "  Basilico  con  pemicche," 
just  as  the  old  Botanisita  used  to  call  the  grapes,  to  which  C. 
.MHthymum  sometimeB  attacfaes  itself  "  CTva  barbata." — In 
france  this  form  has  often  been  named  C  .EuropcBO,  and 
DesMoulin,  Et.  p.  67,  etc.,  confoonds  it  with  0.  wttaoeolena. 

Var.  (.  Cebatia^a  ;  C.  JPolygimorum,  Cesati  I  in  Cat.  Sem. 
Gen.  1849,  p.  22  A  Linntea  XXIV.  190,  not  Engehn.;  C. 
Cesatiana,  Bert.!  Fl.  it.  VII.  623.— Flowen  IJ  Imes  lon^ 
6-parted,  without  glands ;  lobes  of  corolla  narrow,  longer 
than  the  tube ;  scales  usually  exceeding  the  tube,  deeply  la- 
ciniate  and  more  or  less  bifid. — I^edmont,  on  Polygonum^ 
Cesati  I  Cashmere,  Jacqnemont  I  873. — The  strange  fact,  that 
exactly  the  same  form  should  be  found  a  native  of  so  widely 
distant  localities,  fumiahes  bat  another  instance  of  the  cos- 
mopolitan habits  of  this  species. — Prof.  Cesati,  1.  c,  gives  the 
first  correct  account  of  the  apparent  intrastylar  dehiscence  of 

the  capsule  in  the  following  words :  "  capsnla    ob  dis- 

sepimenti  ezsicoationem hians,  ...      hino  capsniam 

apice  dehiscentem  tnentiena?* 

Var.  jj.  CoBDOFANA :  calyx  la^,  cnpul&te,  longer  than  the 
tube  of  the  corolla ;  its  lobes  nnited  above  the  middle,  some- 
what carinite ;  soalet  M  in  var.  anttroKt ;  stamens  and  style 


TRANS.   OF  THE  ACAD.   OF   SCIENCE. 


b.  Scales  bifid  and  often  very  small. 

*  Floweri  &-parttd,  usually  glandnloui ;  scalcB  rery  imsll,  »c 

timeE  almost  obliWrate] ;  Vbt,  auwiralii,  from  New  HolUnC,] 

and  Cliina. 
*•  Flowers  ofttn  4-piirted,  scarcely  glandnlous  ;  scales  as  In 

lut:  Var.  brevijlor-a,  from  Soutlicm  Europe. 
***  Floicere  and  scales  larger ;  lobes   of  calji  and  corolla  i 

rower :  Var.  Caatiana,  from  Italy  and  Central  Asia. 
••*•  Cslyx  large,  cupulate,  lobes  somewhst  carinate :  Tar.  Oa^'fl 

dofima,  from  Africa.  *l 

Var.    0,   TBRA ;  C.  obUzsijloTa,  Humb.  Bonpl.  Knntli. !  b.  I 
gen.  sp.  m.  122 ;  Cinodara^VfiMA  lib.  nro.  3164.— Flow*! 
ers  scarcely  more  than  1  line  long ;  lobes  of  calyx  very  nnai  I 
<inal,  as  in  many  other  forma  of  the  species;  flciUGa  spatulat^  I 
very  small  and  thin,  but  slightly  fimoriate  or  crenate ;  c^>*  1 
8ule  IJ-l^  lines  in  diameter,  dotted  with,  in  the  dry  stat^  j 
dark  red  glands. — Andes  of  Fern,  Humboldt  1  GuayaqoU)  1 
Jameson  I  542;  New  Granada,  Holton  1  544,  a  specimen  with 
more  slender  styles ;  Triaaa,  Ijnden  I  16S ;  Antiotjuia  on  tha 
Magdalena  River,  Jarvifi !  1500.    This  last  specimen,  with  a 
glandulous  corolla  anJ  rather  larger,  more  deeply  fimbriato 
Bcales,  forms  a  transition  to  the  next. 

Var.  ^  GLANDTTLOSA :  Calyx,  corolla  and  capsule  dotted 
with  red  and  shining  glands ;  calyx  shorter  than  tube  in  SMn« 
and  quite  as  large  as  that  in  other  specimens  ;  scales  large^ 
often  exceeding  the  tube,  deeply  fringed,  incurred ;  flower  1- 
I^  tines  long;  capsule  I^IJ  Unes  in  diameter. — Parasitic  on 
J^oluffonvm  in  most  of  the  specimens  examined ;  Georgia, 
Boykin !  Florida,  Rngel !  400 ;  Louisiana,  Tainturier  I  Wesl«ra 
Texas,  Wright !  Bigelow !  Schott !  Bahama  Islands,  in  lib. 
Hooker !  Cima,  Poeppig  I  under  the  name  of  C.  Americana. 

Var.  7.  ?  latiloba:  flowers  larger,  1\  lines  long,  of  a 
more  fleshy,  or,  when  drj-,  coriaceoos  substance ;  calyx  and 
capsule  glanduloos ;  lobes  of  calyx  yeiy  unequal ;  these,  tlie 
lobes  of  the  corolla  and  the  large,  deeply  fringed  scales 
broadlv  oral,  almost  orbienlar;  styles  short,  ihtc£. — ^MaitA- 
ban,  n^altich !  Oat.  1320*  onder  the  name  of  C.  fvteata.—lt 
seems  to  differ  from  C.  obtusijlora  by  the  more  fleshy  erect 
lobes  of  the  corolla,  and  esp-ecially  by  the  more  panicolate 
than  globose  inflorescence;  but  it  certainly  can  not  be  united 
with  C.  sulcata  (Chincnsit),  where  Wallich  and  Cboisy  placa 
It.    The  spMiBKOs  ar«  without  frait. 

Yar.  4.  ACSTSAUS ;  C.  auHrali*,  R.  Bron  I  Prod.  I.  491. 
V— PloTera  in  this  as  in  all  the  forma,  emuneraled  above, 
ft-paited,  scarcdr  more  than  1  line  long,  dotted  with  gibmds 
all  orer;  scales  bifid  or  oft«n  redaced  to  one  or  a  few  lateral 
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teeth ;  styles  short,  usually  more  slender  than  in  the  Ameri- 
can forma. — C.  Millmii,  Hook.  &  Am.l  Bot.  Beechy  201,  is  the 
same  rilant,  flowers  rather  leas  glandulous,  atylcs  stouter. — 
Now  Jlolland;  Port  Jackson,  R.Brown!  F.  Bauer!  Caleyl 
Golboum  River,  F.  Mueller!  Canton,  China,  Millett! — Mr. 
Mueller's  specimen  is  almost  destitute  of  glands  and  also  of 
scales ;  only  here  and  there  single  or  bifld  teeth  are  noticed 
at  the  base  of  the  filaments ;  I  can  distinguish  it  from  the  fol- 
lowing form  only  by  its  5-parted  flowers. 

Var.  '.  BBKVtPLOKA ;  C.  breviflora,  Visiani  I  Fl.  dalra.  11. 
231 ;  C  Tin£i,  Insengal  in  Tin.  pi,  rar,  sic.  p.  14 ;  C,  auran- 
tiaca,  Requien!  in  schedT  Bertol.  FI.  it.  VII.  623;  C. 
chn/aocoina,  Welw. !  in  sched.  DesM.  Et.  71 ;  C.  Megowit- 
ichiana,  Traut.  Mel.  biol.  II.  \i  Mart.  1855,  ex  desor. — 
Flowers  1-1^  lines  long,  usually  4-parted  or  4  and  5-parted 
in  the  same  specimen,  only  partially  glandulous,  or  entirely 
destitute  of  glands;  scales  very  small,  bifid,  or  commonly  con- 
sisting of  small  lateral  tt'eth,  or  sometimes  almost  abortive. 
On  the  lower  Wolga,  LiemaachkoJ  227;  Becker!  Kiew, 
Trautvetter;  Constantinople,  Boissierl  Greece,  Zueoariuil 
Berger  1  Balmatia,  Stalio !  Alexander !  Naples,  Gassone !  Ca- 
pua, abundant  in  fields  of  hemp,  Bruni !  Syracuse,  Insenga  I 
Corsica,  RoquienI  Toulon,  Quillonl  JVIontferrand,  Ramondl 
Portugal,  Wclwitsch ! — It  is  often  found  in  gardens  on  Basil- 
icum,  and  is  probably  often  propagated  and  transported  with 
the  seeds  of  that  plant ;  the  Basilicura  with  the  parasite  is 
called  in  the  gardens  aboiit  Naples  "  Bosilico  con  porrucche," 
jnst  as  the  old  Botanists  used  to  call  the  grapes,  to  which  C. 
Myithymum  sometimes  attaches  itself,  "Uva  barbata." — In 
F^-ance  this  form  has  often  been  named  C.  EaropcBO,  and 
DesMoulin,  Et.  p.  67,  etc.,  confounds  it  with  C,  suaveotetu. 

Var,  i.  C^SATiJLKA ;  C.  Polygionorum,  Cesati  1  in  Cat,  Sem. 
Oen.  1849,  p.  22  &  Linniea  XXIV.  199,  not  Engelm.;  C. 
Ceaatiana,  Bert.l  Fl.  it.  VII.  623.— Flowers  H  lines  long, 
5-parted,  without  elands;  lobes  of  corolla  narrow,  loneer 
than  the  tube ;  scales  usually  exceeding  the  tube,  deeply  la- 
ciniate  and  more  or  less  bifid. — Piedmont,  on  Polygonum^ 
Cesatil  Cashmere,  Jacquemont I  876. — The  strange  fact,  that 
exactly  the  same  form  should  be  found  a  natiya  of  so  widely 
distant  localities,  furnishes  bnt  another  instance  of  the  cob- 
mopolitan  habits  of  this  species. — ^Prof.  Cesati,  1.  c,  gives  the 
first  correct  account  of  the  apparent  intrastyl^  dehiscence  of 

the  capsule  in  the  following  words :  "  capsula    ob  dia- 

sepimenti  exsiccationem hlans,  . . , .      bino  capsnlam 

apice  dehiscentem  nwnfiena." 

Var.  ft.  C0BD0FA.VA :  calyx  large,  cupulate,  longer  than  the 
tube  of  the  corolla ;  its  lobes  united  above  the  middle,  some- 
what carinate ;  scales  aa  in  var,  auitralie  y  stamens  and  style 
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ter  than  in  any  otiier  form  of  the  species. — Fezog),  Cor*ll 
in,  Figari  I  in  lib.  Mua.  Floront.  M 


shorter  tl 
dofan,  ]    ^ 

.  CHLOROCARPA,  Engelm. !  in  Gray  Mnn.  ed,  I,  p.  350  ;(1 
ed.  2,p.  337;  C.  J*olygonorum,  Engelm.!  in  Sillini.  Jonnvfl 
43,  p.  342,  t.  6,  f.  26-29 ;  -  DC.  Prod.  IS.  461,  not  CesaU.— 4 
Along  ponds  and  wet  places,  mostly  on  different  species  ot-M 
Polugonum^  and  also  on  other  plants  of  these  localities ;  ^U-I 
Louis,  MiEsonri,  Dnimmond  I  Lindhcimer!  Engelmann  !  IUi>)J 
nois,  Engelmann  I  WiBConBtn,  Lapham !  Indian  country  wes^I 
of  Arkansas,  Bigelow  I  eastward  thus  far  only  in  DelawareJ 
Tatnall  t — Closely  allied  to  the  last  species,  especially  to  TSr>4 
breviftora;  the  principal  difference  lies  in  the  triangular^ 
acute  lobes  of  calyx  and  corolla.  Flowers  usually  4-partefl,' 
about  one  line  long ;  scales  small,  bilobed  or  oftener  consistinfA 
of  small  lateral  teeth ;  in  a  specimen  from  Delaware  they  ankl 
very  incomplete,  or  sometimes  almost  wanting ;  large  ovarT'« 
filling  the  shallow  tube  of  the  corolla;  capsule  comparatively  I 
large,  thin,  membranaceous,  of  a  greenish  yellow  coloMf 
whence  the  name,  which  I  Bubstituted  for  my  former  one,  re^fl 
ferring  to  the  plants  on  which  it  is  often  found ;  this  color  <#J 
the  capsule  distinguishes  it  already  at  a  distance  from  other  ' 
species  growing  in  the  same  remon.  Seeds  0.8  line  long, 
oval,  compressed,  scarcely  angled ;  transverae  bilum  rather 
shorter  than  in  the  last  species. 

41.  C.  ARVENsis,  Beyrich  1  la  sched. ;  Engelm. ! 
Man.  ed.  2,  p.  336. — The  different  varieties  of  this  speciet 
characterized  by  smaller  flowers  (often  less  than  1  Sine  long) 
in  more  compound  clusters,  which  approach  in  their  form  to 
those  of  the  next  species ;  lobes  of  calyx  very  obtuse ;  lobes 
of  corolla  almost  always  longer  than  the  tube,  acute  or  usu^- 
ly  accuminate,  reflexed  and  with  the  point  inflcxcd;  anthers 
broadly  oval  or  rounded ;  scales  large,  deeply  laciniate-fim- 
briate,  often  exceeding  the  tube ;  styles  rather  slender,  as  long 
as  ovary,  or  longer ;  seeda  0.5-0.7  line  long,  oval  or  rounde^ 
compressed,  with  a  rather  short,  linear,  often  oblique  hilum, 
The  differences  in  the  shape,  size  and  texture  of  the  calyx 
constitute  the  following  vanetics. 

Var.  o.  PENTAGONA  ;  C.  pentagona^  Engelm.  I  in  Sill.  Jour. 
43,  p.  340,  t.  6,  f.  22-24 ;  DC.  Prod.  IX.  461 ;  C,  arvenaia, 
Beyrich !  in  Hb. ;  C.  glofndaris,  Nutt. !  in  Hb. — Calyx  thio 
and  shining ;  lobes  orbicular,  as  long  or  longer  than  the  shallow 
tube  of  the  corolla,  forming,  where  they  join,  5  projecting 
angles. — Dry  barren  aoU  or  old  fields  on  diiferent  Compoaita 


in   Gray 


•  The  ■rticlo  on  Americ«n  Ci«™(«,  which  originally  ippeiired  in  Silli- 
m&n'*  Journal,  wu  repnoted  in  Hooker's  London  Joumu  of  BoUflr,  I[. 
IM  t.  B,  1M3,  and  in  Schultx'i  Archtrei  de  Flore,  1866,  p.  06, 
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or  other  plants,  Bometimes  also  on  Bhrubs ;  from  Virginia, 
Rugell  Sullivant  <fc  Gray!  to  the  Carolinas,  Schweinitzl 
BoBc!  Beyricli!  Curtis!  Ravcnell  and  to  Florida,  Rugel!  nro. 
400,  a.  &  b. 

The  western  form,  with  shorter  lobes  of  the  less  distinctly 
attgled  calyx  waa  formerly  distinguished  by  me  as  var.  mi- 
a-ocalyx. — -In  open  woods,  on  dry  soil,  on  Solidago,  Aster, 
Ceanolhue,  etc^  Illinois,  Geyer!  Missouri,  Trdcull  Richll 
Nebraska,  Hayden!  Indian  country  west  of  Arkansas,  Bige- 
lowt  The  latter  has  often  as  large  a  calyx  as  the  eastern 
form. 

Var.  p.  VERRUCOSA ;  C.  verrucosa,  Engelm.  1  1.  c.  p.  341,  t. 
6,  f,  25;  DC.  Prod.  IX.  461. — Calyx  shorter  than  the  oam- 
pannlatc  tnbe,  fleshy  and  glandular-verrucose. — On  dry  prai- 
ries, often  on  I'etaloslemon,  bnt  also  on  other  prairie  plants : 
Texas,  Dnimmond  !  III.  247 ;  Lindheimer !  127  ;  Northern 
Mexico,  Berlandierl  2457,  to  San  Luis  Poto.si,  the  samel 
and  Parras,  Gregg  I — Lindheimer's  nro,  473  is  an  interme- 
diate form  between  this  and  var.pcntagona,  mixed  with  a  few 
specimens  of  the  following. 

Var.  r.  runsscENS ;  ptdicels  and  all  parts  of  the  flower 
or  only  the  ovary  and  the  capsule  papilloHe-pnbescent. — 
Western  Texas,  Lindheimer!  Wright  I  1635  (574.)— Wright's 
519  and  523  (coll.  1849)  are  a  transition  form  between  this 
and  the  last  variety,  having  the  calyx  of  verrucosa  and  the 
OTUry  and  oapstde  of  pttbescens. 

V  sr,  J.  cALTcuf A :  inflorescence  often  more  compact ; 
flowers  rather  larger ;  hemispherical  calyx  not  aneled,  lobes 
roanded  or  oval,  usutdly  longer  than  the  tube ;  looes  of  co- 
rolla broader  and  shorterthan  in  the  other  forms,  and  often 
not  longer  than  the  tube. — Texas,  Lindheimer  1 126,  (a  fonn 
from  wet  prairies,  with  smaller  flowers) ;  the  same  1  664 ; 
Wright !  both  on  Dianthera,  in  or  along  water  coaraes ;  Mar- 
tinique, Mad.  Richard!  114  in  Herb.  Mna.  Flor. ;  Herb. 
Fanchdl  (now  in  Hb.  Boissier) ;  Saskatchawan,  Dnimmond  1 
0.  Americana  f  Hoot.  Fl.  N.  A.;  Oregon,  Geyer!  674. 

Specimens  from  Brazil  Eschscholtzl  in  Hb.  Ledebonr; 
Gardner  I  6068  in  part,  (C.  decora  has  also  been  distributed 
nnder  this  number)  differ  somewhat  from  this  variety  by 
stouter  and,  in  fruit,  subulate  styles;  Gardner's  specimens 
have  also  a  smaller  calyx. 

**  Flowert  airsnged  in  loose  compoond  conies ;  itjiea  luiullT'  (lender, 
M  long  or  longer  tfaao  0TU7 ;  withered  corolla  Temoining  at  Mte  of  cap- 
mle  or  envebping  it. 

42,  C.  TEiCHOSTTLA,  n.  sp. :  canle  filiformi ;  bracteis  ova- 
tis  obtnsis;  florihus  breviter  pedicellatis  in  cymolas  ramosas 
sabglobosas  congestia ;  oalycis  cnpolati  fere  sd  basin  divisi 
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lobie  ovatis  orbiculatisve  obtusia  bnsi  iinbricatis  tnbum 
rollfB  campanulatuia  lequantibus  »ea  aiiperautibus ;  lacinlis 
ovatis  obtueis  tubo  lequilongis  demum  patulis  reflexisre ;  an- 
theris  ovatis  filamcnta  subulata  brevia  a^niiantibiia ;  equamu 
late  ovatis  fimbriatis  incurvis  ;  stylis  capillaribus  ovario  de- 
presso  muito  longioribua  e  tubo  vix  exsertis. 

Panama,  Tivecdiel  Santarcm,  Brazil,  ou  Syptis,  Spruce  1 
854,  both  in  Hb.  Hooker. — None  of  the  spocimena  examined 
being  in  fruit,  the  tme  poHition  of  this  species  must  remain 
doubttiil.  The  htrge  imbricate  calj-x,  the  slender  styles,  and 
especially  the  branching  inifioreaccnce,  distinguish  it  from  C, 
oitusiflora  ;  the  inflorescence  the  shape  of  the  ovary  and  of 
the  styles  from  C,  GronooH  and  C,  racemosa. — Flowers  IJ- 
2  lines  long,  "white,  with  a  strong  odor  of  hawthorn," 
Spruce ;  exterior  lobca  of  the  calyx  in  the  Panama  specimen 
towards  the  tip  verrucose-cristate ;  in  the  other  smooth,  thin 
and  shining;  scales  in  tlie  former  longer  than  the  tube,  iu  the 
other  broader  and  shorter. 

43.  C.  dYUHOCARPA,  n.  sp.:  caule  filiformi ;  floribus  brevi- 
ter  pedicellatis  umbellato-glomeratis ;  calycis  lobis  ovatis  sea 
orbiculatis  obtusisslmls  nitidis  tubum  coroUce  oiquuiitibus ; 
Uciniis  triangulatis  acutia  erectis  aeu  demum  patcntibus  tubo 
nquilongis ;  anthcria  ovato-orbiculatis  filamentam  breve  sub- 
tdatum  xquantibus ;  squamls  tenuiasimis  late  ovatia  fimbria- 
tis  faucem  attingentibus ;  stylis  capillaribus  ovarium  deprea- 
Bum  fflquantibua  supra  capsulam  globoso-dopressam  e  corolla 
ad  basm  marcesccnte  longe  exaertam  divaricatis  patentibus 
recurviave ;  serainibns  oblique  ovatis  tumidis  tenuissime  sub 
lente  retioulalia. —  C  Sandteicensis,\ar.  JUimoace,  Hook.  6\. 
in  Lin.  Trans.  XX.  205. 

James  Island  of  the  Gallopagos  group,  in  immense  abun- 
dance on  Mimosa  bushes,  Chs.  Dnrwin  I  in  Hb.  Hooker. — 
'  Flowers  about  1  lino  long,  of  avcrythin  texture;  capsule  H— 
1  H  lines  in  diameter,  with  a  very  small  intrast^Iar  aperture ; 
weds  in  the  only  spcdmen  extant  lip;lit  yellowish  brown,  0.6 
line  long,  plump,   nearly  smooth,  with  a  short,  oblong-linear, 
nenally  perpendicular,  hiluin. — Aluch  closer  to  C.  arvenais 
tlian  to  C.  Sandicickiana ;  distinguished  from  both  by  the 
■hort,  broad  and  very  acute  lobes  of  the  corolla,  and  by  the 
\  Tery  slender,  at  last  nearly  horizontal,  styles ;  from  the  latter, 
Iso,  by  the  presence  of  scales  and  by  the  naked  capsule. 

44.  C.  Sandwichiana,  Choisyl  Cusc.  184,  t.6,  f.  4;  DC. 
'  Rfod.  IX.  458, — Sandwich  Islands;  apparently  the  only  ape- 

cies  growing  there ;  mostly  on  shrubs ;  Menzies!  Eschscholtz ! 
Gaudichaud  I  Matthews !  Stewart !  Maximowitsch  1  57  ;  Re- 
my !  424. — Inflorescence  a  compound  loosely  flowered  cyme ; 
flowers  pedicelled,  1-1  \  lines  long,  "palUde  ochracei"  Maxim^ 
of  thin,  membranaceous  texture;  only  iu  Menzies'  specimen 
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in  Hb.  Banks  I  find  all  the  parts  of  the  flower  dotted  Tritli 
glands ;  lobes  of  calyx  ovate,  acutish ;  lobes  of  corolla  acute  and 
laBexed  at  tip  or  sometimes  obtusish,  ofteu  reftexed,  but  at  last 
commonly  apprcssed  to  tbo  top  of  the  capsule,  'which  for  its 
greater  part  is  enveloped  by  the  tube ;  anthers  oval ;  no  trace 
of  scales;  capsule  li-2  lines  in  diameter,  with  a  small,  almost 
circular,  intrastylar  aperture ;  styles  stouter  than  in  the  last 
species,  somewhat  divaricate  on  capsule;  seeds  unusually 
large,  0.8-1,0  line  long,  verrucose-reticulate,  triangular-ovate, 
somewhat  oblique  but  not  rostrate,  with  a  short  linear-oblong 
perpendicular  nilum  on  the  comparatively  small  regularly 
circular  ambit icus. 

45.  C  AOUTA,  □.  sp. :  cauhbns  snbcapillacels;  cymis  com- 
positia  lasifloris  nmbcllula.q  mentientibus ;  pedicellia  flore  bre- 
vioribus  bracteis  ovatis  acutis  suffhltia ;  calyois  late  campa> 
nulati  membranacei  tobis  triangulatis  acutis  sen  cuspidatis  tu> 
bum  coTollie  campanulatum  superautibus ;  laclniis  lanceolatia 
acutatis  tubo  longioribus  erectis  sen  subpatentibus ;  antheris 
oblongo-linearibus  filnmento  subulato  fere  brevioribus; 
squamis  ovato-spatulntis  longe  adnatis  faucem  attingcntibus 
versus  apicem  crispato-fimbriatis;  etylLs  capillaceia  ovarinm 
obovatnm  sen  globosum  tequantibns;  eapsida  tenuissima  co- 
roUse  rudimentis  ad  basin  ptirsiatentibus^indusiata  apice  libera 
stylis  e  basi  lata  subulatis  panlo  divergentibus  coronata; 
Beminibus  2-4  lenticularibHs  mgoso-reticulatia. 

Chatham  Island  of  the  Gallopagos  group;  mostly  on  ie- 
gmninoaa,  common  on  a  Iot  annnal  Crotalaria,  but  also  on 
trees,  such  as  JParkinsonia  and  Mimo»CB,  han^ng  down  in 
massy  festoons,  Andereson ! — Closely  allied  with  Doth  other 
Pacific  species  just  described,  distinguished  trtym  them  by  the 
very  acute  lobes  of  calyx  and  corolla  and  by  the  subulate 
Styles ;  moreover  from  C  Sandwichiana  by  the  presence  of 
scales,  and  from  C.  gymnocarpa  by  the  covered  capsule  and 
the  direction  of  the  styles ;  from  C.  acutiloba  of  tne  monn- 
tains  of  the  neighboring  coast  and  from  C.  umbellata  it  dif- 
fers by  the  inflorescence,  by  the  baccate  capsule,  etc. — Flow- 
ers 1— H  lines  long ;  scales  adnate  nearly  to  the  apex,  crentt- 
late  on  the  sides,  fringed  only  at  tip ;  capsule  aDont  1  line 
in  diameter ;  intrastylar  aperture  lai^e,  fonning  a  transverse 
slit ;  seeds  only  0.5  line  long,  dark  brown  in  the  specimen 
before  me ;  (perhaps  not  perfectly  ripe)  and  strongly  reticu- 
late; hilnm  snort,  oblong-linear,  perpendicular  or  oblique.— 
The  specimens  examined  by  me  were  all  on  a  low  Crotolaria. 

***  Flowen  arranged  in  brsnchlng  paniculate  cymes  ;  i^les  ilender, 
M  long  or  longer  than  OTSTj' ;  irttliered  corolla  imronnduig  die  capfnle 
or  coTeriug  iu  top. 

48.  C.  TBNnrLOBA,  Engelm.l  in  Gray,  Man.  ed.  1,  p.  850; 

27 
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ed.  2.  p.  336 ;  C.  Cephalanthi,  Engelm. !  in  SiU.  Jotu.,  XIAlt. 
886,  t.  6,  f.  1-6.— Wet  places,  often  on  Cephalanthtts,  Salix^ 
Cornus  and  other  shrubs,  but  also  on  Vemonia,  AHer,  and 
other  herbaceous  plants  ;  Missouri  and  Illinois,  Engelmann  1 
Qeyerl  Upper  Missouri  country,  Hayden  I  Now  Mexico, 
Wright  I  1629(124);  Arizona,  the  same!  1626  (578).— In 
yonngplanta  just  beginning  to  flower  the  cymose-paniculate 
mfiorescencB  is  very  distinct;  the  terminal  flowers  of  the 
main  branches  of  the  inflorescence  opening  first,  and  lateral 
clusters  of  smaller  and  ever  smaller  buds  appearing  lower  | 
down  on  the  peduncles ;  a  little  later  the  fniits  occupy  the  i 
ends  of  the  branches,  while  more  and  more  flowers  and  bndfl  * 
are  developed  on  lateral  peduncles  and  pedicels,  till  at  length 
the  whole  becomes  one  largo  and  intricate,  and  often  quite 
compact,  cluster.  Short  pedicels  gradually  swelling  into  the 
base  of  the  turbinate  calyx  ;  flowers  ordinarily  1  line  or  less 
in  length,  mostly  4-paned,  later  flowers  often  only  3-parted ; 
tube  of  the  corolla  slender,  much  longer  than  the  calyx,  and 
lai^r  than  the  short  ovate  obtuse  lacinifc ;  scales  ovate 
or  spatulate,  shorter  than  the  tube ;  capillary  styles  as  long 
S8  the  depressed  ovary  ;  capsule  globose,  \-\\  lines  in  diam- 
eter, bearing  the  withered  corolla  on  top,  often  with  only  I 
or  2  seeds;  seeds  0.6-0.7  line  long,  oval,  oblique,  connate 
on  the  inside,  with  a  sbortlinear-oblong  usnally  pcrpendicn- 
lar  hilum. — The  western  forms  collected  by  Mr.  Wight  dif- 
fer from  those  of  the  Missouri  and  Mississippi  valleys  only 
by  having  larger  flowers  (1.2-1.4  lines  long),  larger,  more  de- 
pressed,  mostly  4^seeded  capsules  (1^—2  lines  in  diameter) 
and  larger  (0.8  line  long)  flatter  seeds. 

Choisy  in  DC.  Prod,  IX.  458,  «Tongly  gives  tins  very  dis- 
tinct species  as  a  synonym  of  C".  cotnpacta,  with  which  it 
has  scarcely  any  thing  in  common  but  the  hooded  capsule ; 
from  small  flowered  forma  of  C  Gronovii  it  diflers  by  the  po- 
rtion of  the  dead  corolla  and  by  the  structure  of  the  ovary 
•nd  capsule. 

47.  C.  Californica,  Choisy  1  Cuac.  183;  DC.  Prod.  IX., 
467 ;  Hook  &  Am.  1  Bot.  Beechy,  364.— Both  authors  de- 
•cribed  this  plant  from  Douglas'  specimens  under  the  same 
Dame  and  in  the  same  year,  (1S41);  Nuttall,  in  the  Hb. 
Acad.  Philad.,  had  named  it  C.  acuminata. — Flowers  on  slen- 
der pedicels,  loosely  paniculate;  calyx  small,  turbinate  with 
•cute  triangular,  lanceolate  or  acuminate  and  sometimee  re- 
curved lobes  ;  lacinis  very  slender,  lanceolate-Iinoar,  acute  or 
jadini 


acuminate,  erect  or  spreading,  in  fruit  mostly  erect  or  c 
Tent;  scales  wanting,  or  indicated  by  a  membranaceous  in- 
Verted  arch,  with  a  smooth  or  creniilate  margin  connecting 
the  adnate  parts  of  the  filaments  near  the  b.ise  of  the  corol- 
la; in  a  douDtfiU  variety  the  scales  are  fully  developed ;  styles 
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cspill.iry ;  ovary  sin.ill,  usually  globoee ;  oapBole  envflloped 
by  the  corolla ;  seeds  often  solitary,  8abglobo§e,  slightly  coni" 
pressed,  strongly  hooked,  0.6-0.6  line  long. 

The  dLSereal  specimens  examined  Tiuy  considerably  in  the 
shape  and  length  of  the  calyx,  the  proportion  of  the  lacdiuB 
to  the  tube,  the  length  of  the  filaments,  the  indioatioii  ot 
scales,  the  length  of  the  styles  and  even  the  shape  of  the 
ovary. 

Var.  □.  BBEviFLORA :  flowers  scarcely  more  than  1  line 
long,  on  ehort  pedicels ;  lacinis  rather  longer  than  tube ;  aa> 
there,  filaments  and  Ktyles  short;  seeds  several^— Monterey 
infields,  Hartwegl  1863. 

Yar.  0.  I3RACILIFLORA :  flowers  slender,  1^—2^  lines  long ; 
calyx  often  shorter  than  tabe  of  corolla ;  laoinis  as  long  as 
the  tube,  very  narrow ;  filaments  often  short,  or  as  long  or 
longer  than  the  linear-oblong  anthers,  styles  as  long  or  mnch 
longer  thaJi  ovary, — California,  Douglas  1  Fremont  I  506; 
Bigelow  I 

var.  y.  longiloba  :  Flowers  2—2^  lines  long;  calyx  nsnally 
equal  to  the  tube,  rarely  shorter,  sometimes  longer ;  laciniv 
slender,  sometimes  twice  the  length  of  the  tabe ;  subulate 
filaments  as  long  or  longer  than  the  oblong^linear  anthers ; 
styles  verj-  long  and  slender. — California,  principally,  as  it  ap- 
pears, on  the  co.oBt  of  the  southern  parts  of  the  State  and 
commonly  on  some  species  of  Mioffonum:  Sta.  Barbara, 
Niittull!  San  Diego.TImrberl  570  <fe  633;  Newberryl 

Var.  i.  APiccLATA :  corolla  somewhat  granulate,  ovary 
and  l-seeded  capsule  conic,  apiculate ;  otherwise  very  simi- 
lar to  the  last. — On  the  Colorado,  Bigelow  !  in  February. 

Var.  '.  f  SQUAMiGKKA :  flowers  2— 2j  lines  long,  on  pedi- 
cels shorter  than  the  flower,  or  even  the  calyx,  in  rather  crowd- 
ed subgloboae  clusters;  lobes  of  calyx  lanceolate,  acumi- 
nate, as  long  as  the  open,  funnel-shaped  tube  of  the  corolla 
laciniffi  lanceolate,  as  long  as  the  tube,  at  last  spreading ;  an 
thers  oblong-linear,  cordate  at  base,  on  very  short  filaments 
scales  spatulate,  fringed,  shorter  than  the  tube,  incurved , 
styles  as  long  as  the  very  acute  ovarium ;  capsule  apiculate, 
l-seeded,  lower  half  enveloped  by  the  tube  of  the  corolla. — 
The  more  densely  clustered  fiowers,  the  presence  of  scales 
and  the  acute  ovarium  would  seem  to  specifically  distinguish 
this  form,  but  the  last  mentioned  variety  appears  to  unite  it 
with  the  common  form ;  perhaps  it  ought  to  be  classed  with 
the  next  species. — Saline  soil  on  the  Rio  Virgen,  Utah,  on 
Suceda,  J.  Kemy  I  in  Hb.  Mus.  Paris. 

f  2.     OxfcarpeK. 
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ed.  2.  p.  336;  C.  Cephalanihi,  Engelm.!  in  Sill.  Jour.,  XLIIL  J 
836,  t.  6,  f.  1-6. — Wet  places,  often  on  Cephalantkiis,  Salix.  I 
Comus  and  other  shnibs,  but  rIso  on  Vemonia,  Aster,  and  I 
other  herbaceous  plnnts  ;  Miasouii  and  Illinois,  SngclmanDl  1 
Geyer  1  Upper  Missouri  countrv,  Hayden !  New  Mexict^  1 
Wright  I  1629(124);  Arizona,  the  samel  1626  (578).— Ul 
youugplantajuBt  beginning  to  flower  the  cymose-paniculat*  1 
inflorescence  is  Yery  distinct;  the  tenninal  flowers  of  the  J 
main  branches  of  the  inflorescence  opening  flrst,  and  lateral  J 
clusters  of  smaller  and  ever  smaller  buds  appearing  lowerj 
down  on  the  peduncles ;  a  little  later  the  fruits  occupy  thel 
ends  of  the  branches,  while  more  and  more  flowers  and  budsl 
are  developed  on  lateral  peduncles  and  pedicels,  till  at  lengtbfl 
the  whole  becomes  one  large  and  intricate,  and  often  quit^:! 
compact,  cluster.  Short  pedicela  gradually  swelling  into  tha"1 
base  of  the  twrbinate  calyx  ;  flowers  ordinarily  1  hne  or  leK  I 
in  length,  mostly  4-parted,  later  flowers  often  only  3-parted|;i 
tube  of  the  corolla  slender,  much  longer  than  the  calyx,  an4l 
larger  than  the  short  ovate  obtnae  laciniie;  scales  ovatel 
or  spatulate,  shorter  than  the  tube  ;  capillary  styles  as  longiJ 
as  the  depressed  ovary  ;  capsule  globose,  l-lj  lines  in  diam-V 
eter,  bearing  the  withered  corolla  on  top,  often  with  only  tM 
or  2  seeds;  seeds  0.6-0.7  line  long,  oval,  oblique,  carinatai 
on  the  inside,  with  a  short  linear-oblong  nsnally  peipendioiD^ 
lar  hilum. — The  western  forms  collected  by  Mr.  Wight  difti 
fer  from  those  of  the  Misaouri  and  Mississippi  valleys  onlya 
by  having  larger  flowers  (1.2-1.4  lines  long),  larger,  more  do^l 
pressed,  mostly  4-seeded  capsules  (1^-2  lines  m  diamcterj.ff 
and  larger  (0.8  line  long)  flatter  seeds. 

Choisy  in  DO.  Prod.  IX.  458,  wrongly  gives  this  very  di«> 
tinct  species  as  a  synonym  of  C,  compacta,  with  which  M 
has  scarcely  any  thing  in  common  bnt  the  hooded  cap8ul»» 
from  small  flowered  forms  of  C  OronovU  it  diflers  by  the  pt»>l 
silioD  of  the  dead  corolla  and  by  the  structure  of  the  ovaryf 
and  capsule,  ^  I 

47.  C.  CALTPOHJncA,  Choisy  1  Cusc.  183 ;  DC.  Prod.  IX^l 
457;  Hook  &  Am.!  Hot.  Beeohy,   364.— Both  authora  dM 
scribed  this  plant  from  Douglas'  specimens  under  the  sam^^ 
name    and  in  the  same  year,   (1841);  Nuttall,  in    the  Hk] 
Acad.  Philad.,  had  named  it  C.  acuminata. — Flowers  on  alei_ 
der  pedicels,  loosely  paniculate  ;  calyx  small,  turbinate  witl 
acute  triangular,  lanceolate  or  acuminate  and  sometimes  re 
curved  lobes ;  lacinicB  very  slender,  lanecolate-linear,  acute  o 
acuminate,  erect  or  spreading,  in  fiTiit  mostly  erect  or  conni 
vent ;  scales  wanting,  or  indicated  by  a  membranaceous  in- 
verted arch,  with  a  smooth  or  crcnnlate   margin  connectinrl 
the  adnate  parts  of  the  filaments  near  the  base  of  the  c 
la;  in  a  dountful  variety  the  scales  are  fully  developed;  styles 4 
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oapillary;  ovary  gmall,  asnuUy  globose;  oapBole  enveloped 
by  the  corolla ;  seeds  of^Gn  solitary,  AQbgloboae,  slightly  cooi^ 
pressed,  strongly  hooked,  0.5-0.0  line  loDg. 

The  different  specimens  eiamined  vary  considerably  in  the 
shape  and  length  of  the  calyx,  the  iiroportion  of  the  ladnia 
to  toe  tnbe,  the  length  of  the  tilaiaents,  the  indioattOD  of 
scales,  the  length  of  the  styles  and  even  the  shape  of  the 
ovary. 

Yar.  a.  BRETiFLORA :  Qowers  scnreely  more  than  1  line 
long,  on  short  pedicels;  lacinite  ruther  longer  than  tnbe  ;  an- 
thers, filaments  and  styles  short ;  seeds  aeTeraL— Monterey 
in  fields,  Hartweg!  1863. 

Var.  3.  ORACictFLORA:  flowers  slender,  1^—2^  lines  long  ; 
oalyx  often  shorter  than  tube  of  corolla ;  laoiniB  as  long  aa 
the  tube,  very  narrow ;  filaments  oflen  short,  or  aa  long  or 
longer  than  the  linear-oblong  antlicra,  stylra  as  long  or  much 
longer  than  ovary. — California,  Donglaal  FrembntI  606; 
Bigelow  I 

V  ar.  y.  longiloua  :  Flowers  2—2^  lines  long;  calyx  nsoally 
equal  to  the  tube,  rarely  shorter,  sometimes  longer;  lacinin 
slender,  sometimes  twice  the  lensth  of  the  tnbe ;  sabulate 
filaments  aa  long  or  longer  than  Ike  oblongolinear  anthen ; 
styles  very  long  and  slender. — Ciiliromia,  principally,  as  it  ap- 
pears, on  the  coast  of  the  southeri  parts  of  the  State  and 
eommonly  on  some  species  of  Eiiogonum:  Sta.  Barbara, 
Niittall!  San  Dii'^'OjThiirbcr!  &;uA63a;  Newberry! 

Var,  A.  APICDLATa:  corolla  somewhat  granulate,  ovary 
and  1-seeded  capsule  conic,  apiculate ;  otherwise  very  simi- 
lar to  the  last. — On  the  Colorado,  Bigelow  !  in  February. 

Var.  '.  ?  SQUAHIGKBA ;  flowers  2-2i  lines  long,  on  pedi- 
cels shorter  than  the  flower,  or  even  the  calyx,  in  rather  crowd- 
ed Buhglobose  clusters ;  lobes  of  calyx  lanceolate,  acumi- 
nate, as  long  as  the  open,  fuunel-ahaped  tube  of  the  corolla  ; 
lacinis  lanceolate,  as  long  as  the  tube,  at  last  spreading ;  an- 
thers oblong-linear,  cordate  at  base,  on  very  short  filaments ; 
scales  spatulate,  fringed,  shorter  than  the  tnbe,  incurved ; 
styles  as  long  as  the  very  acute  ovarium ;  capsule  apiculate, 
1-seeded,  lower  half  enveloped  by  the  tube  of  the  corolla. — 
The  more  densely  clustered  flowers,  the  presence  of  scales 
and  the  acute  ovarium  would  seem  to  specifically  distinguish 
this  form,  but  the  last  mentioned  variety  appears  to  umte  it 
with  the  common  form  ;  perhaps  it  ought  to  be  classed  with 
the  next  species, — Saline  soil  on  the  Rio  Virgen,  Utah,  on 
Sttceda,  J.  Ilemy !  in  Hb.  Mas.  Paris. 

t  2.    Oxyctapea. 
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ed.  2.  p.  336 ;  C.  Cephalantht,  Engelm.  1  in  Sill.  Jour^  XLIII.  I 
886,  t.  6,  f.  1-6. — Wot  places,  often  on  CepAalanthus,  Sali»M 
Cornus  and  other  shrubs,  but  also  on  Vernonia,  Agter,  anftl 
other  herbaceous  plants  ;  Missouri  and  HHnoiB,  Engelmanntj 
Geyer!  Upper  MiBsouri  country,  Hayden !  New  Mexico^] 
"Wright!  1629(124);  Arizona,  the  same!  1626  (578).— I» I 
young  plants  just  beginning  to  flower  the  eymosc-paniculat»l 
inflorescence  is  very  distinct;  the  terminal  flowers  of  the  J 
main  branches  of  the  inflorescence  opening  first,  and  lateral 
clusters  of  smaller  and  ever  smaller  buds  appearing  lowevfl 
down  on  the  peduncles ;  a  little  later  the  fruits  occupy  thu 
ends  of  the  branches,  v-hiLc  more  and  more  flowom  and  budn 
are  developed  on  lateral  peduncles  and  pedicels,  till  at  length] 
the  whole  becomes  one  large  and  intricate,  and  often  quittfl 
compact,  cluster.  Short  pedicels  gradually  swelling  into  thvl 
base  of  the  turbinate  calyx ;  flowers  ordinarily  1  line  or  leau 
in  length,  mostly  4-parted,  later  flowers  often  only  S-parted« 
tube  of  the  corolla  slender,  much  longer  than  the  calyx,  anoil 
lai^r  than  the  short  ovate  obtuse  lacinife ;  scales  ovstttl 
or  spatulate,  shorter  than  the  tube ;  capillary  styles  as  lonvl 
as  the  depressed  ovary;  capsule  globose,  1-lV  lines  in  dlam^ 

[eter,  bearing  the  withered  corolla  on  top,  often  with  only  I J 
or  2  seeds;  seeds   O.C-0.7    line  long,  oval,  oblique,  carinatV 
on  the  inside,  with  a  short  linear-oblong  usually  perocndico-' 
lar  hllum. — ^The  western  forms  collected  by  5lr.  Wight  dij> 
i 


fer  from  those  of  the  Missouri  and  Mississippi   valleys  only  I 
by  having  larger  flowers  (1,2-1.4  lines  long),  larger,  more  de*  J 
pressed,  mostly  4^seeded  capsules  (1^-2  lines  in  diameter) 
and  larger  (0,8  line  long)  flatter  seeds. 

Choisy  in  DC.  Prod.  IX.  458,  wrongly  gives  this  very  dis- 
tinct species  as  a  Rynonym  of  C.  compacta,  with  which  it 
has  scarcely  any  thing  in  common  bnt  the  hooded  capsule  ; 
from  small  flowered  forms  of  C.  Gronovii  it  diflcrs  by  the  po- 
sition of  the  dead  corolla  and  by  the  stnicture  of  the  ovary 
and  capsule. 

Califoenica,  Chnisy!  Cuac.  183;  DC.  Prod.  IX^ 
457 ;  Hook  &  Am.  t  Bot.  Beechy,  364.— Both  authors  de- 
scribed this  plant  from  Douglas'  specimens  under  the  same 
name  and  in  the  same  year,  (1841);  Nuttall,  in  the  Hb. 
Acad.  Philad.,  had  named  it  C  acuminata, — Flowers  on  slen- 
der pedicels,  loosely  paniculate;  calyx  small,  turbinate  with 
acute  triangular,  lanceolate  or  acuminate  and  sometimes  re- 
curved lobes ;  lacinite  very  slender,  lanceolate -I  in  car,  acute  or 
acuminate,  erect  or  spreading,  in  frnit  mostly  erect  or  conni- 
vent;  scales  wanting,  or  indicated  by  a  membranaceous  in- 
verted arch,  with  a  smooth  or  crenufate  margin  connecting 
the  adnate  parts  of  the  filnments  near  the  base  of  the  corol- 
la} in  a  doubtful  variety  the  scales  are  fully  developed ;  styles 
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capillary ;  ovaiy  small,  nsaall^  globose ;  capsule  enyeloped 
bjr  the  corolla;  seeds  often  solitary,  sabglobose,  slightly  coih* 
pressed,  strongly  hooked,  0.5-0.6  line  long. 

The  different  specimens  examined  vary  considerably  in  the 
shape  and  length  of  the  calyx,  the  proportion  of  the  lacinis 
to  uie  tube,  uie  length  of  the  filaments,  the  indication  of 
scales,  the  length  of  the  styles  and  even  the  shape  of  the 
ovary. 

Yar.  a.  bbbyifloba:  flowers  scarcely  more  than  1  line 
long,  on  short  pedicels;  lacinis  rather  longer  than  tube ;  an- 
thers, filaments  and  styles  short ;  seeds  seyeraL — Monterey 
infields,  Hartwegl  1863. 

Yar.i^.  OBACiLiFLOBA :  flowers  slender,  1^2|- lines  long ; 
calyx  often  shorter  than  tube  of  corolla ;  lacinisB  as  long  as 
the  tnbe,  yery  narrow;  filaments  often  short,  or  as  long  or 
longer  than  the  linear-oblong  anthers,  styles  as  long  or  much 
longer  than  oyary. — California,  Dooglasl  Frembntl  606; 
Bigelow  1 

Yar.  y.  longiloba  :  Flowers  2-2^  lines  long ;  calyx  nsnally 
equal  to  the  tube,  rarely  shorter,  sometimes  longer;  lacinis 
slender,  sometimes  twice  the  length  of  the  tube ;  subulate 
filaments  as  long  or  lonser  than  the  oblong*linear  anthers; 
styles  yery  long  and  slender. — California,  principally,  as  it  ap- 
pears, on  the  coast  of  the  southern  parts  of  the  State  and 
commonly  on  some  species  of  Eriogonum :  Sta.  Barbara, 
Nuttall  I  San  Diego,  Thurber !  570  &  633 ;  Newberry  I 

Var.  <J.  apiculata:  corolla  somewhat  granulate,  ovary 
and  1-seeded  capsule  conic,  apiculate ;  otherwise  very  simi- 
lar to  the  last. — On  the  Colorado,  Bigelow !  in  February. 

Var.  «.  ?  SQUAMiGERA :  flowers  2-2^  lines  long,  on  pedi- 
cels shorter  than  the  flower,  or  even  the  calyx,  in  rather  crowd- 
ed subglobose  clusters ;  lobes  of  calyx  lanceolate,  acumi- 
nate, as  long  as  the  open,  funnel-shaped  tube  of  the  corolla  ; 
lacinise  lanceolate,  as  long  as  the  tube,  at  last  spreading ;  an- 
thers oblong-linear,  cordate  at  base,  on  very  short  filaments ; 
scales  spatulate,  fringed,  shorter  than  the  tube,  incurved; 
styles  as  long  as  the  very  acute  ovarium ;  capsule  apiculate, 
1-seeded,  lower  half  enveloped  by  the  tube  of  the  corolla. — 
The  more  densely  clustered  flowers,  the  presence  of  scales 
and  the  acute  ovarium  would  seem  to  specifically  distinguish 
this  foim,  but  the  last  mentioned  variety  appears  to  unite  it 
with  the  common  form ;  perhaps  it  ought  to  be  classed  with 
the  next  species. — Saline  soil  on  the  Kio  Virgen,  Utah,  on 
Suceday  J.  Kemy  I  in  Hb.  Mus.  Paris. 

^  2.    Oxycarpe®. 

Flowers  subsessile,  or  pedicelled ;  sepals  united ;  ovary  and  capsule 
thickened  towards  the  apez,  usually  more  or  less  conic. 
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*  Flowers  subeessito,  crowded  in  ratlicr  (lens?,  smull  or  large  Bnd  com' 
pound  glomeniles ;  withered  eorotla  enveloping  or  covering  the  1-2-aeeded 

48.  C.  sDBnTcnTSA,  Durnnd  &  IlUgard !  in  Jour.  Ac.  Phil. 
Xn.  p.  42,  and  m  Pacif.  R.R,  Rep.  V.  3,  p.  11.— Tills  fine  and 
large  flowered  species  resembles  different  forms  of  C.  corym- 
hoaa  and  C.  odontoUpis  so  much,  that  I  felt  considerably  in- 
oUned  to  unite  all  of  them  as  varieties  of  one  and  the  same 
,    Species;  but  then  the  dehiscence  or  nondehiscence  of  the 
I   Mpsule  vould  hare  to  be  considered  as  a  character  of  not 
flven  specific  importance ;  there  are,  however,  also  other  dif- 
ferences, so  that  these  species  must  be  viewed  as  repreBent- 
ing  different  types  under  a  similar  external  form. — Flowera 
2-3  lines  long,  on  very  short  pedicels  or  almost  sessile,  pani- 
Wilftte-glomerate,  at  last  forming  large  and  ratiier  dense  clua- 
ters;  cylindrical  tube  of  corolla  longer  than  the  deeply  divi- 
ded calyx ;  lobes  fieeby,  ovate  lanceolate,  acutish,  imbricate ; 
I  laciniffi  ovate,  acute,  more  or  less  crenulate,  shorter  than  the 
tube,   erect  or  patulous ;  anthers  oblong  or  ovate,  cordate, 
usually  longer  than  the  filaments,  or  even  subsessile  ;  scales 
I   Karcely  reaching  above  the  middle  of  the  tube,  spatulate* 
I  oblong,  deeply  fringed ;  styles  slender,  much  longer  than  the 
S-pointed  ovary,  at  first  scarcely  exsert ;  capsule  oval,  1-2- 
■eeded,  its  upper  ]iart  capped  by  the  withered  corolla;  seeds 
'  0.7-0.9  line  in  diameter,  rongh,  oval  or  subglobose,  oblique 
)  or  almost  hooked,  with  a  very  small  oblong  hdum. 

On  the  Tejon  Pass  in  the  southern  part  of  California,  on 
I  Salix  and  ^rlemisia,  Heermann !  in  the  same  region  on  Cra- 
tCBgus,  Le  Conte !  Sierra  Nevada,  above  Placerville,  Reray  1 
,  Sidine  marshes  on  JVIare  Island,  Bay  of  San  Francisco,  on 
I  Grinddia,  Wright ! — It  is  remarkable,  but  in  this  genns  not 
I  unusual,  tJiat  specimens  'from  the  high  mountains  are  abso- 
'  lately  identical  with  those  fi^m  the  salt  marshes  of  the  coast; 
the  only  difference  I  can  discover  consists  in  the  flower  being 
!  S  little  larger,  the  filaments  longer  and  the  anther  shorter. 

Var,  ft  abbrktiata:  lobes  of  calyx  more  membranaceous, 

I  less  deeply  di\'ided,  scarcely  imbricate,  rather  longer  than  the 

L  fliort  funnel-shaped  tube  of  the  corolla;  lacinito  as  long  as 

[  ttibe  ;  styles  as  long  as  the  conio  ovary,  shorter  than  the  oval 

oupsule  which  is  entirely  enveloped  by  the  corolla. — ^Mare 

Island  in  San  Francisco  Bay,  on  Arthrocnemon,  Wright! 

19.  C.  MicEANTHA,  Choisv !  Cuac.  175,  t.  1,  f.  3,  DC.  Prod. 

I  IX.,  453 ;  Gay !  FI,  Chil.  IV.  446.— A  small  flowered  and  low 

I  ^>ecies,  perhaps  the  lowest  one  in  South  America,  peculiar 

■  to  Chili :  Coijuimbo,  on  the  shore  of  the  Ocean,  always  on 

Frankenia^   CI.  Gay !  538 ;  Concon,  on  Plantago,  Trifoli' 

um,  etc.,  Pteppig !  S9  under  the  name  of  C.  Popayanensis  ^ 
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St  Jago,  Dr.  Philippi !  Besser ! — Flowers  al>oat  one  line  long 
on  short  pedicels  or  almost  sesslk,  in  smnll  compact  clnstera ; 
lobes  of  calyx  and  corolla  broadly  triangiiEar,  acute,  the  lat- 
ter often  somewhat  creaulate ;  acalea  usu;!'!^' small,  ovate  or 
spatulate,  attached  to  the  middle  of  tlu'  tube  and  soarcely 
reaching  to  the  throat ;  styles  capillary,  usually  much  shoitM^ 
than  the  conic  ovary;  stigmns  rather  loiKill  but  rery  dlBtinot- 
ly  capitate,  so  thnt  it  is  difiicult  to  nniU'r-t.and  how  Chouy 
conld  place  this  species  among  those  witii  filiform  atigmaa; 
even  his  own  figure,  though  not  quite  coriact,  does  not  bear 
him  out. — Capsule  oval,  l-seeded,  enveloped  in  the  corolla, 
with  top  naked ;  seed  0.6  line  long,  compruued  obovate,  roa* 
trate,  rou»h,  with  a  verj-  small  hilum  reduced  to  almost  a 
point.  This  is  Choisy's  original  plant,  from  Coqnimbo ;  all 
the  other  specimens  cited  above  belong  to 

Var.  ?.  LATiPLOEA  :  flowers  rather  larger,  I^I^  lines  long, 
petals  spreading,  scales  often  larger,  styles  longer;  frnit  not 
seen.  Some  of  Pteppig's  plants  approach  the  original  ape- 
cunens  by  their  small  flowers  and  crenulate  ladnin. 

**  Flotreri  peilicclled,  dUpoaed  in  rather  loose  paidcnlKte  CTmei,  which 
often  Bt  lost  iKCoroc  crowded ;  wilhertd  corullH  u:iiiaU7  envelopiiiB  the 

CSpfiilo  or  covering  ita  top,  ia  the  tlirce  ket  ii>e(.-Le9iiiTeitingout7lt«  mm. 

t  Loboi  af  corolla  acute  or  ruel]'  obtiue,  inScxed  sr  oomiculate  at  the 

50.  C  D2C0BA,  Choisy,  under  the  name  of  indecora  ; 
Cboisy  saw  only  a  very  poor  blackened  specimen,  such  as 
Berlandier  was  in  the  habit  of  making,  of  the  small  flowered 
variety ;  but  it  bo  happens  that  this  is  one  of  the  prettiest 
species,  so  much  so,  that  Scheele  has  named  it  puicherrima ,' 
Xtiierefore  feel  justified  in  the  liberty  I  take  with  Choisy's 
name  in  lopping  off  its  negative  in. — This  is  a  wide  spread 
and  quite  variable  species,  extending  from  the  United  States 
to  Brazil,  always  readily  recognized  by  the  structure  of  the 
fleshy  white  flowers,  which  consist  of  large  convex  cells, 
which  make  the  surface  appear  rough  and  the  margin  crenu- 
late; these  cells  are  on  the  surface  sometimes  elongated  into 
oval  or  cylindric  papilla ;  inflorescence  loosely  paniculate  or 
in  some  forms  at  last  more  compact ;  lobes  of  calyx  ovate  or 
lanceolate,  acute,  of  difierent  lengths;  laciniee  ovate-lanceo- 
late,  inflexed  at  the  acute  point,  erect  or  spreading,  not  re- 
curved ;  scales  large,  broadly  oval ;  styles  usually  stout  and 
very  uneqnal;  about  as  long  as  the  conic  ovary;  capsule  en- 
veloped by  the  corolla ;  seeds  usually  several,  0.6-^.9  line 
long,  obliquely  ovate,  rostrate,  rough,  with  a  very  short,  ob- 
long, transverse  hilum.  The  following  varieties  may  be  dis- 
tinguished. 
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Var.  a.  ctdkcoka;  C  indecora,  Choisy!  Cusc.  1S2,  t.  3,  f. 
iiB ;  DC.  Prod.  IX.  457 ;  C.  netiropetala,  A  minor,  Engelm.  r 
T  in  Boston  Joum.  N,  Hist.  V.  22.3 ;  flowerg  1-1  i  lines  long,  on 
long  peflicele,  loosely  panicled,  with  very  short  calyx. — On 
the  Rio  Grande,  Berlandiert  805  &2285;  Texas,  Lindhei- 
fiier!  123,  (in  some  of  the  diatributed  collections  the  nnmbers 
<123  and  124,  both  forms  of  this  species,  are  transposed). — A 
^])iUose-hiBpid  form  of  this  variety  is  C,  verrucosa,  a.  higpi- 
i*(fe  Englm. !  Sill.  Jour.  43,  p.  341 ;  C.  kigpidida,  Engelm. !  ib. 
45,  p.  75  ;  DC.  Prod.  IX.  461 ;  Texas,  Berlandier  !  956  * 
2886;  Drummond!  248;  Lindheimer!  474;  Wright!  Some 
■of  these  specimens  by  their  larger  flowers  approach  the  next 
form. 

Var.  0.  puioHHBKiMA ;   C.  TieuropeCala,  Engelm.!  1.  o.  46, 
r  p.  75;   DC.  Prod.  IX.  461;    C.  pulcherrima,  Scheelel   in 
I  4dnniea  21,  p.  750;  smooth  or  rarely  slightly  papilloae;  in- 
I  -florescence  loose  or  sometimes  more  compact ;  flowers  varia^ 
-Ue  in  size,  1^— 1|  lines  long,  usually  broadly  campnnulate; 
calyx  as  long  or  longer  than  tnbe ;  styles  usually  as  long  as 
ovary,  rarely  much  longer ;  anthers  and   stigm.is  yellow  or 
often  purple.     A  form  with  very  large  and  broail  flowers  Is 
C.  neiiropetaia,  j  lilloralis,  Engelm.  Boston  Journ.  I.  c. — On 
Vet  and  dry  prairies,  from  tbe  seacoaat  to  the  mountains,  on 
difiercnt  shnibs,  also  on  herbaceous  Compoeitw,  iegnmino- 
KB,  etc. :  Houth-westcrn  Illinois,  Engelmann  !  Indian  country 
west  of  Arkansas,  Fremont !  2d  Exp,  485 ;  Bigelow  1  Texas, 
Lindheimer!  124  (a  very  large  flowered  form)  474,  475;  and 
■  -westward,  Wright!  coll.  1849,  nros.  520,  521,  524,  625 ;  coll. 
1851-'52,  nros.  1630, 1633, 1634,  1637, 1638 ;  Sonora,  Wright ! 
1622 ;  Northern  Mexico,  Gregg!  78  and  888 ;  Florida,  Chap- 
man 1  St.  Marks,  Rugel !  lOOO  Ss  1001 ;  Cuba,  Hb.  Vind. !  Ja- 
maica, McFaddin!  Bancroft!  a  small  flowered,  short  styled 
form;  Camming!  95;  Alexander!  Brazil,  Salzraann !  in  Hb. 
Buclunger ;  Gardner  1  5036,  a  form  with  very  long  styles,  and 
'  6068   in  part   ( C.  arvenais  var.  has  been  distributed  under 
I  the  same  number.) 

r-     Var.  y.  bubwuda  :  lower  half  of  capsule  enveloped  by  the 

I  tough  remains  of  the  corolla,  upper  part  naked;  short  styles 

^'divaricate, — "Common  on  the  overflowed  islands  of  the  Pa- 

ina,"  Bradl,  Tweedie !  in  Hb.  Hooker. 

Var.  J.  n*T£GBiusccL4 :   calyx   shorter  than  the   deeply 

Keampanulate  tube  of  the  corolla;  laciniro  erect;  scales  triaii- 

nilar,  acutish,  thin,  almost  entire;  styles  capillary,  shorter 

Qian  ovary. — MendoKa,  on  Ephedra,  Gillies ! 

51.  C.  intlkxa;  C.  Cort/U,  Engelm.!  in  Sill,  Joum.  43,  p. 

''837 ;  C.  umbroaa,  Beyrich !  in  Hb,    reg.   Berol.  in  part,  not 

Hooker;  Entrelm,!  in  Gray  Man.  ed,  1,351;  ed.  2,  336;    C. 

parvijlora,  ff  utt.  I  in   lib, ;   C  eongesta,  Beyr, !  in  Hb. ;  C. 
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compacta,  var.  crenulata,  Clioisy  in  DC.  Prod,  IX.  459. — In 
open  woods  or  dry  prairies,  usually  on  shrubs,  Corylua,  Gea- 
notfius,  Symphoriearpua,  Rhus,  Salix  and  even  on  CarycL, 
bat  also  on  Hdianthua,  Solidaga  and  other  Corapositffi,  etc. 
Virginia,  Beyrich!  Gray  4  Sullivant !  Georgia,  Beyrichl  Il- 
linois and  Missouri,  Engelmann!  RiebU  Kansas,  Fendler! 
658 ;  region  west  of  Arkansas,  BigL'low !  on  the  Upper  Mis- 
soari  and  Yellowstone  rivers,  Harden ! — Flowora  1  line  long, 
of  similar  structure  as  the  lost ;  distinguished  by  the  deeper, 
aubcylindric,  mostly  4-parted  corolla,  which  at  last  covers 
only  the  top  of  the  capsule,  the  erect,  inf  excd  lacinim  and 
the  minute  scales,  reduced  to  lateral  teeth ;  styles  of  differ- 
ent lengths,  divaricate  on  capsule ;  seeds  ovate,  oblique,  thick, 
0.6-0.7  line  long,  with  a  o mall,  oblong,  oblique  or  transverse 
hilum. 

52.  C  APPENDicDLATA,  H.  sp. :  caulibus  capillaceis;  cymis 
faseiculato-panicnlatis  laxiifloris ;  calycis  brevissiini  basi  glan- 
dnloso-appendiculat!  lobis  ovatis  acutis  tubum  proflinde  eam- 
panulatum  vel  Bubcylindricum  dimidium  vix  ffiquanlibus ;  la- 
ciniis  ovato-Ianceolatis  demum  reflexis  apice  acuto  incurvis 
tubo  tequitongis ;  antheris  ovato-orbiculatis  cordatis  filamen- 
to  longioribus ;  squamis  obovatis  crispato-fimbriatis  faueem 
ffiquantibus  incurvis;  stylls  tcnuibus  ovario  aonto  subEeqiiali- 
bos;  capsula  globosa  apiculata  sub-l-sporma  exsorta  supra 
medium  nnda,  foramine  intrastylari  magno ;  seminibus  ovato- 
Eubglobosis  obliquis. 

Capo  of  Good  Hope,  on  Erica  and  other  shrubs:  Zwellen- 
dam,  "  on  dry  hilla  throughout  the  whole  district,"  Kraus  ! 
nro.  1816,  nnder  the  name  of  C  Africana ;  Teufelsberg,  in 
Hb.  Fischer  I  now  Hb.  H.  B.  Petropol.— The  onljr  South  Af- 
rioau  species  belonging  to  this  section  ;  distingmshed  by  the 
very  small  (scarcely  \  line  long)  appendiculate  calyx,  etc.; 
flowers  1-li  lines  long;  seeds  0.6  line  long. 

58.  C.  BTEirOLEPiB,  D.  sp. :  caulibus  capillaceis;  cymis  pa- 
nicnlatis  laxis  pauci^oris;  pedicellis  elongatis  bractea  ovata 
suffiiltis;  calycis  tnrbinati  glandulosi  lobis  ovatis  obtusis  tnbo 
OOToIhe  saboyliudrico  brevioribus ;  laciniis  tubo  brevioribus 
lancGolatis  reflexis  apice  acutiuscalo  incurvis;  stamlnibuB 
brevisBimis,  anthera  ovata  filamcnto  subnlato  Kqnilonga; 
squamis  angustissimlB  parce  flmbriatis  faueem  vix  attingenti- 
buB  incurvis ;  stylis  ovarium  conicum  bicuspe  subtequantibus 
demam  exsertis;  capsula  globoBa  apiculata  sub-l-sperma 
apice  corolla  calyptrsformitecta;  semimbuB  subglobosiB  aa- 
peratis. 

Andes  of  Quito,  Fr.  Hall !  in  Hb.  reg.  Berol. ;  J.  P.  Cou- 
thouy!  on  a  Doha  "on  the  banks  of  the  Machange,  9,500 
feet  high." — A  very  distinct  species  covering  low  shrubs  with 
intricate  masses  of  their  hair-like  Btems,  witli  scattered  loose- 
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ly  flowered  paniclea;  whole  plnot  filleil  with  a  reddisli  yel- 
low juice ;  flowers  scarcely  mora  than  1  line  long ;  scales 
very  narrow,  liaear,  irregularly  and  sparsely  laciniate-fimbri- 
ate  towards  the  tip ;  seeds  0,7  line  long. 

54.  C.  coENictn-ATA,  n.  sp. :  canlibus  filiformibns  crassi- 
nsculifl ;  c^'mia  bracteosie  laxis  paniculatis  sen  magis  compac- 
tis  subglobosis ;  bracteis  mcinbraiiaceis  ovatis  obtnais ;  flori- 
bus  pcaicellatis ;  calycia  campaniilati  ultra  medium  fissi  lobis 
ovatis  carinatis  baai  imbricatis  obtiisia  sen  cnapide  nodoso- 
incrassato  obtusato  apiculatis  subinde  patalis  recurvisve 
oorollffi  tnbum  ffiqnantibua  sea  superantibua ;  laciniis  tabo 
EBqniloDgis  ovato-lanceolatis  demum  patulis  reflexisve  apice 
nodigero  sen  encullato  comiculatis  inflexisj  antheria  ob- 
longis  filamcnta  subulata  sqnantibus;  sqnamis  late  ovatis 
fimbriato-fissia  tubum  excedentibus  JDCurvis;  sty  lis  ovarium 
pyriibrme  tequantibus,  atigmatibus  magnis  piloatis;  capsnla 
corolla  marcescente  indiisiat;^  apice  nuda,  onflcio  intrastylari 
magno ;  serainibus  oblique  ovatis  intus  carinatis. 

Var.  a.  BACEinJLOSA ;  floribus  laxe  paniculato-cymosia  ; 
oalycU  lobis  apice  nodoao  acutinsculia. — Southern  Brazil,  Sel- 
low  <  2489  and  3621  in  Hb.  r*g.  Berol. 

Var.  P.  spn^BOCTMA :  floribua  globoao-cymosis ;  ealycis  lo- 
bis acutiusculis  seu  obtiisia. — Brazil,  Prov.  Goyaz,  on  the 
campos  near  the  Buixas,  Weddell !  Venezuela,  on  the  Rio 
Metn,  Karsten  I 

This  is  the  first  of  a  series  of  intricate,  mostly  Brarilian 
species,  which  includes  nros.  54-58,  and  which  will  not  be 
entirely  cleared  up  until  careMly  studied  in  their  native 
homes.  The  inflesed-pointed  lacmios  and  the  naked  capanle 
with  the  large  intrastylar  orifice  seem  to  distinguish  it  suffi- 
ciently from  C  racemosa.  Whether  both  forms  described 
above,  which  seem  to  difibr  so  materially  in  their  inflores- 
cence, really  do  belong  together,  must  bo  decided  after  a  full- 
er study  of  this  whole  group  ;  Weddell's  specimen  seems  to 
connect  tliem. — Flowers  1-1 }  lines  long ;  cymes  of  one  5-8 
lines,  glome  rule  8  of  the  other  4-5  linea  in  diameter;  seeds 
of  the  largest  flowered  specimen  0.6-0.7  line  long,  obliquely 
ovate,  with  a  very  short  linear-oblong  transverse  hilum. 

55.  C.  BACEMOSA,  Martius  ;  spread  in  several  forms  over  a 
great  part  of  South  America,  just  like  C.  Gronovii  over 
North  Araeiicn,  and  C.  planijtora  over  Asia  and  the  Medi- 
terranean regions;  it  has  been  introduced  with  agricultural 
seeds  into  Europe,  where  it  has  given  rise  to  many  discus- 
Mons,  and  has,  to  some  extent,  stimulated  botanists  to  a  fur- 
ther examination  of  this  genus. — All  the  forma  of  this  spe- 
cies are  characterized  by  the  loose  racemoae-jianiculute  in- 
florescense ;  calyx  usually  shorter  than  the  deeply  campanu- 
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late  gradually  widening  tube ;  laciniie  commonly  short,  spread- 
ing or  reflexed  with  inflexed  points ;  scales  large ;  ovarium 
ovate  or  obovate,  the  upper  part  being  compact ;  Btylea  stout 
with  large,  depressed,  almost  peltate  stigmas  ;  capsole  com- 
monly enveloped  by  the  corolla,  with  2-4  light  brown,  oval, 
obliquely  truncate  or  rostrate  seeds,  0.6-0.7  line  in  length ; 
hilum  short,  linear,  pcrjiendioolar  or  transverse,  often  with, 
radiating  lines  on  the  umbilicus.  I  distinguish  the  following 
forme: 

Var.  a.  Beasiliana  ;  C.  racemosa  ;  Martius !  itin.  I.  286  ; 
Choisy!  Cubo.  181,  t.  3,  £  1;  DC.  Prod.  IX.  456;  flowers 
with  few  or  scarcely  any  glands,  of  a  rather  mcmbranaceouB 
teiture  and  pale  color,  with  very  short  and  obtuse  lobes  of 
calyx  and  obtusish  lobes  of  corolla;  flowers  usually  1^  lines 
long. — Common  about  Rio  and  generally  in  Brazil,  on  shrabs 
and  herbaceous  plants;  Martius  1  941;  Booz!  Gaudichaud I 
Graham  !  Pohl  1  5100,  In  part ;  Riedel,  695. 

Var.  ^.  msiATA :  C.  niiniala,  Martius  1 1.  C, ;  var.  minuta^ 
Choisy !  1.  c. ;  flowers  of  a  thicker  texture,  reddish,  more  or 
less  ^andulous. — Brazil,  Martius !  1292 ;  Ackermann  1  Mi- 
kau !  Xangsdorff!  Pohl  1  5100  in  part;  Vauthier !  252 ;  Lund ! 
737. 

Var.  y.  Chiliana  ;  C.  Chileneis,  Bcrtero !  in  sched.,  not 
Ker;  C  auaveolens,  Seringo,  Ann.  Sc.  phys.  nat,  Lyon,  1840; 
a.  Gay!  Fl.  chil.  IV.  448;  DeaM.  Et.  66  (under  Caasulha, 
and  confounded  ^-ith  C.  obtus^ora,  var.  brevijlora) ;  O. 
corymboaa,  Choisy  I  Cusc.  180 ;  DC.  Prod.  IX.  456,  not  Ruiz 
&  Pav.;  C./?(miaca.  Pfeiffer!  Bot.  Zoit.  1843,  p.  705;  Enff. 
migrans,  Pf.  ib,  184.'^^,  ]>.  074;  C.  dlnphana,  \7end.  Fl.  Jiasa. 
864;  C.  I'opayanenais,  Ptcppig!  in  Hb.  Vind.  not  H.B.K — 
Flowers  larger,  1^—2  lines  long,  more  membranaceous  ;  lobes 
of  corolla  with  acute  inflexed  points;  scales  as  longas,  or  often 
shorter,  than  the  tube.— Chili,  Bertero !  205  in  Hb.  DC,  940 
&  201  in  Hb.  Shuttleworth  (nro.  940  in  Hb.  DC.  is  C.  Chi- 
lentii);  Pceppig  !  CI.  Gay  I  449;  about  twenty  years  ago  it 
was  introduced  into  Europe,  but  is  apparently  now  lost; 
on  Medicago  saliva,  sometimes,  in  wet  seasons,  destroying 
whole  fields ;  also  parasitic  on  many  other  plants  growing 
about  sach  fields;  it  has  been  observed  in  France,  Piedmont, 
Switzerland,  Germany  and  Holland. 

Var.  i.  caxtcina;  <7.  suaveolens,  Lechler!  in  ached.; 
flowers  as  large  as  in  the  last,  often  glandulous,  with  longer 
and  obtusish  lobes  of  calyx  and  corolla,  both  as  long  as  the 
short  and  wide  tube ;  dead  corolla  covering  the  capsule.— 
Brazil,  Sellow !  in  Hb.  reg.  BerolT  Weddell !  Kedel !  Valdi- 
via,  Lechler  1  479. 

Var.  *.  sdda;  C.  citricola,  Schlecht.  Linn.  XXIL  808  P 
Lobefl  of  glandnJar  calyx  ovate,  nearly  as  long  as  the  tube  of 


506  THANS.   OF   THH   ACAD.    OF   SCIENCE. 

the  corolla ;  lacinite  of  same  length,  reflexed,  at  the  obtusieh 
apex  inflesed ;  Btyles  ns  long  as  the  conic  ovary,  at  last  di- 
Taricnte;  lower  part  of  the  depressed  somewhat  gl an diilong 
capsule  covered  by  the  corolla,  upper  half  free, — Brn:dl,  near 
Bio,  Sellow !  4.99  IJ. ;  southern  Brazil,  the  same  !  in  Hb.  reg. 
Berol. ;  Riedel !  990  in  Hb.  H.  B.  Petrop. ;  Island  of  Sta.  Ca- 
tarina,  southern  Brazil,  on  Citrus,  Fabst  ex  Schlechtend. 

66.  C.  PABViFLonA,  n.  Bp. :  caulibuscapillaceo-filiformibns 
Jntricatis ;  cymis  fascicidato-paniculatis  laxia  paucifluris  ;  pe- 
dicellis  flore  minuto  Into  campanulato  longioribus ;  caly- 
lAs  turbinati  lobis  ovatis  obtneiuscuHa  tubum  coroDx  teqnan- 
tiibas;  Inciniis  ovatis  seu  lanceolatis  patulis  apico  obtu- 
.  Musculo  infloxis;  BtaminibuB  brevibus,  anthcris  ovutSa  lita- 
menta  (equantibus ;  squarais  ovatis  laciniato-fimbriatis  coddI- 
ventibns;  stylia  ovano  obovato  requilongia. — C.  micratUha, 
Martius !  in  Hb.,  not  Choisy. 

Var.  /J.  ELONOATA ;   pedicellis  elongatia  clavatls ;  Soribus 
.tninoribus;  lacmiis  acutis  tubo  subduplo  longioribus  demum 
I  leflexia ;  filamentis  subulatis  gracilibus  lacluias  squantibus, 
I       Brazil,  Minas  Geraes,  on   TVembleya,  Ackennann  !  Villa    \ 
I  Bica,  on  some  other  shrub ;  Pohl !  5720 ;  Var.  0.  Goyaz,  Wed- 
delll  2125. — Flowers  only  |--J  line  long,  smaller  than  In  any 
.  other  species,  with  the  exception  perhaps  of  tlie  amallest    ' 
'  fbrma  of  C.  PaUeatina  ;  of  a  deep  red  color  when  dry ;  limb 
of  corolla  spreading  but  not  rcflexed;  fruit  unknown.     In    i 
var.  ]3.  the  pedicela  are  2  or  3  times  as  long  as  the  "  whitish" 
■  flowers ;  laciniB  and  especially  filaments  much  longer  and 
more  slender. 

ft  Lobea  of  corolla  obtiwc,  not  incurTcd. 

57.  C.  DENsn-LOEA,  Hooker,  fil. !  in  Fl.  N.  Zeal.  1. 186,  not 
Soyer-WilL — At  Port  Underwood,  on  the  middle  island  of  ' 
New  Zealand,  on  some  Apocynea,  Dr.  Lyall .' — Perhaps  too 
near  C.  racemosa,  but  apparently  distinguished  by  the  much 
finer  capillaceous  stems,  the  very  short  cupniate  calyx,  the 
flhort,  ovate,  obtuse  spreading  but  not  reflexed  nor  indexed 
lobes  of  the  corolla,  which  are  only  about  one-third  as  long  , 
BB  the  deeply  campannlate  tube,  and  by  the  solitary  globose 
seeds  of  a  brown  red  color,  with  a  short  linear  transverse  hi- 
,'liim  on  the  radiate! y  marked  umbilicus. — Flower  H-2  lines 
yiong,  dotted  with  yellow  glands,  which  Dr.  Hooker  describes 
U  oil-canala ;  pistils  the  same  as  in  C  racemosa ,'  dead  co- 
toUa,  covering  and  enveloping  the  capsule. 


68.  C.  uicRO&TYLA,  n.  Bp. :  caulibua  filifonuibns  floribns- 
que  glandulosis ;  cymulia  laxis  pancifloris ;  calycia  lobis  trian- 
giilato-ovatis  oblnsia  coroll»e  tubo  profunde  campanulato  bre- 
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cymulea,  wbich  form  a  compound  spike  or  raceme  ;  withered 
corolla  remftitiiag,  lioodlike,  on  the  very  top  of  the  large 
capsale. 

Parasitic  mostly  on  ligneous  plants.  Of  the  8  species  of 
tJuB  section,  5  belong  to  tlie  continent  of  Asia,  2  of  which 
extend  into  Europe ;  1  is  peculiar  to  the  island  of  Timor,  1 
to  South  Africa,  and  1  to  Texas. 

68.  C.  EXALTATA,  H.  8p.:  caulo  funicnlari;  floribus  brevi- 
ter  pedicellatia  sen  seasilibus  8i)icato-paniculatiB ;  calycU  glo- 
bosi  lobis  fere  disjunctis  orbiculatis  concavis  imbncatis  medio 
verrucosis  corolla  tubum  cylindricnm  raquantibas ;  laciniia 
orbiculatis  imbncatis  tubo  multo  brevioribus  crectis  sea 
erecto-patulis ;  antheris  cordato-orbicnlatis  ad  faticem  sessili- 
bue;  Bqnamis  bipartitis  dcntatis  tnbo  multo  brevioribus  ;  stylo 
apico  oifido  ovario  ovato-globoso  roqutlongo,  stigmatibiiB 
sobglobosia. 

Parasitic  on  Dioapyroa  Mexicana,  Vlmus  cra€S\folia, 
Quercut  vireng,  Juglans,  Rhus,  etc^  10-20  feet  high,  in  west- 
ern Texas,  on  the  Guadalonpe  and  Cibolo,  Lindheimer]  472 ; 
on  the  Colorado  and  Blanco,  Wrigbt!  on  the  Leona  and  at 
the  mouth  of  the  Pecos,  Bigelowl  on  tlie  Rio  Grande, 
Scbott ! — Stems  1-2  lines  in  diameter ;  compound  panicles 
several  inches  in  lengtb;  flowers  2  lines  long,  small  tube 
hidden  in  the  largo  calyx;  anthers  closely  sessiJc;  scales 
reduced  to  two  dentate  wings  on  the  sides  of  the  veir 
distinct  attached  filaments,  united  at  base;  upper  fourth 
of  the  thick  style  divided;  stigmas  depressed,  thicker  than 
the  ends  of  the  style;  capsule  3^-^  ^^^  lung;  seeds  lt-11 
lines  long,  somewhat  triangular,  very  slightly  rostrate.  The 
large  embryo  is  coiled  up  in  2-3  rounds;  on  the  upper 
(thinner)  end  3—1  alternate  scales  may  be  distlnguisned. 
This  is  tne  only  species  of  this  section,  where  the  styles  are 
not  completely  united.  I  formerly  distributed  it  under  the 
the  name  of  C.  gamoatyla. 

69.  C.  CABBTTOIDKS,  Kees  ab  Esenb.  1  in  Linnsea,  XX.,  p. 
196,  sine  descr. :  caule  funiculan ;  floribus  BubsessIIibus  cy- 
moso-spicatis ;  calycis  globosi  lobis  orbiculatis  concavis  im- 
bricatis  verrucosis  coroUie  tubum  latum  breviter  cylindricnm 
includentibue ;  laciniis  ovatis  obtusis  vix  basi  imbncatis  erec- 
tis  tubum  tequantibus ;  antheris  cordato-ovatis  ad  faucem  ses- 
silibus ;  squamis  teuuissimis  apice  truncato  pauci-dentatis 
tubo  brevioribus ;  stylo  ovario  ovato-conioo  squilongia,  stig- 
mate  capitate  bilobo ;  capsula  ovata ;  seminibus  ovato-trian- 
gulatis  tenuiter  yemiculosis. 

Cape  of  Good  Hope ;  primitive  forests  of  TJitehage,  Drege, 
8037  i  Hangklipp,  Mund  &  Mwre ;  Zeyher  II.  3631  (120.5).— 
Flowers  in  spiked  cymules,  1}  Uncs  long,  shorter  than  in  the 
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tWbrge,  oval, deepljfiiiiged  scales;  tKe  oval,  sli^tlj- conic 
onrj.  Seeds  OJt-OJS  line  long,  obBqiwIj  oral,  nrely  ro»- 
tnrte^  with  ao  oUong-liDear,  nsniiDy  perpaidiciilar  hilam.— 
Tbe  Iblknriag  Tuiedea  ma^  be  dutiagiudKd : 

Tar.  *.  Tvi^iTAeA,  the  common  fonn,  as  described  and 
finred  in  SitL  Jonm.  and  Chois.  Coac ;  it  is  WiUdenoir's  ori- 
gnal  C.  Gronorii,  in  his  Hb.  nro.  3160,  a  veiy  looselv  flow- 
ered ^>ecimen. — On  coaree  herbs  and  shmb^  commonly  in 
moist  sbadj  places,  from  Canada  and  Maine  to  Florida,  west- 
ward to  tiiseonri,  Arkansas  and  Texas ;  I  have  seen  no  spe* 
eimena  from  tbe  Rocky  Moantains  or  from  the  Pacific  coasU 
Flowers  IJ-ll  lines  long;  lo'bes  of  calyr  osnally  carinate 
aad  like  the  lacUuie  shorter  than  the  very  deeply  campanalate 
tabe  of  the  corolla ;  scales  mostly  shorter  than  the  tube,  in- 
cnrved  over  the  orary;  corolla  remaining  at  base  of  capsule. 
Variable  in  the  size  of  the  flowers ;  a  small  flowered  form  is 
Cpo/yanfAo,  Shuttlcw."!  in  PI.  Rugel  from  Alabama ;  some- 
times it  occurs  with  4-parte<l  flowers,  var,  tetrameris,  Engelm. 
L  c, 

Var.  0,  LATTPLOEA,  C  SauTvri,  Eugelm.:  L  c.  p. 
t.  6,  £  17-21 ;  calyx  more  membranaceous ;  lacinia  and 
stamens  of  equal  length,  as  long  as  the  shallow  tube ;  scales 
narrow  and  longer  than  the  tube ;  in  eastern  specimena  the 
flowers  are  smaller,  in  western  sometimes  larger  than  in  var, 
a. — From  Massachusetts  to  North  Carolina  and  westward  to 
lUinois  and  MissourL 

Var.  y,  caltptbata;  C.  JJonariensis,  H.  B.  Carlsr. 
C.  Chilentit,  H.  B.  Frih.  al^  not  Ker.;  similar  to  the  first 
form,  flowers  even  more  deeply  campanulate,  usually  glan- 
duloQS,  rather  larger,  in  very  loose  panicles;  corolla  re^ 
mainlng  on  top  of  cajisule. — Western  Louisiana,  Gregg  _ 
Texas,  Lindheimer !  cultivated  in  several  botanical  gardens 
in  Germany. 

Var.  6.  ?  cubta;  C.  wmSrosa,  Hook.  I.  c.  in  part;  flowers 
small,  H  lines  long,  ginndiilous;  calyx  and  short  broadly 
oval  laciniffi  half  as  long  as  the  deeply  campanulato  tube ;  an- 
thers triangular  cordate ;  scales  very  short,  bifid  or  truncate, 
appreased  to  the  tube;  styles  f  or  ^  as  long  as  the  conio 
ovary ;  corolla  surrounding  or  covering  the  upper  part  of  the 
large  oval  capsule ;  intrastylar  opening  tai^e ;  seeiis  few  and 
large,  nearly  1  line  long,  compressed,  somewhat  rostrate,  with 
a  small,  oblong,  transverse  hilum. — Northwestern  America, 
Douglas!  Fremont!  79  (1845). — Perhaps  a  distinct  species, 
taking  the  place  of  C  Grouoaii  on  the  Pacific  side  of  the 
continent. 

tSl.  C.  nosTBATA,  Shuttleworth !  in  sched.,  Engelm.!  in 
Bost.  Jonm,  n.  h.,  V.  225 ;  C.  oxyoaTp<i,  Engelm !  in  sched. 
— lu  aliady  woods,  on   tall  coarse  herbs,  rarely  on  shrubs, 
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Bontbern  Alleghanios  from  Maiyland  and  Virginia  to  South 
Carolioa,  Ruge!!  Buckley!  Gray  &  Siillivantl  Curtis! — 
Nearly  allied  with  the  laat,  but  flowers  larger  and  wider,  2-S 
lines  long,  scales  comparatively  amall,  deeply  incised-fringed ; 
ovary  elongated,  bottlc-shapcd ;  capsule,  with  the  elongated 
2-pointod  beak,  2^—3  lines  long ;  seeds  1-4,  when  regularly  de- 
feloped  1— 11  lines  long,  obliquely  obovate,  compressed,  cari- 
nate  on  the  inside,  bluntly  rostrate,  somewhat  reticulate, 
with  a  short  oblong  linear  mostly  transverse  hilum. 

i  3.    Lepidancbe. 

Flowers  pcdicclled  or,  mostl?,  cIobcIj  lessile ;  sepals  free,  limilar  to  the 
lutrounding  sterile  bracts,  imbricate;  ovnir  bdu  capsule  more  or  less 
conie,  thickened  and  tieshj  nt  the  apex;  withered  corolla  covering  the 
cspsole  like  a  hood. — Ltpiaatiche,  Eng;.  Sill.  Jour.  43,  p.  34S. 

•  Flowore  pedicelled,  loosely  panicnlate. 

62,  C.  cuspiDATA,  Engclm. !  in  Bost.  Joum.  □.  h.,  V. 
p.  224 ;  Bot.  Zeit.  1846,  p,  277. — Parasitic  on  Juo,  Ambrosia 
and  many  other  herbs,  on  wet  or  dry  prairies  from  southern 
and  western  Teias,  Lindheimer!  125  and  277,  Wright! 
Schott!  Thnrber!  to  the  upper  Arkansas,  Trficul!  Fendler! 
K.  Mcx.  659,b;  Marcy!  Bigclow!  and  to  the  sandhills  of 
the  Platte,  Hayden! — A  well  marked  and  easily  recognized 
species ;  inflorescence  loosely  paniculate,  with  many  sterile 
hyaline  bracts  on  the  pedicels  and  at  the  base  of  the  calyx ; 
flowers  membranaceous,  li~2t  (mostly  2)  lines  long  ;  upper 
bracts  and  sepals  ovnte  or  orliioular,  cuspidnte  or  sometimes 
obtuse ;  ovary  not  globose,  as  I  formerly  described  it,  bat 
oval,  with  a  thick  stylopodaum ;  capsule  thick  and  glandu- 
lons  at  the  apex ;  seeds  rarely  more  than  0.4  line  long,  obo- 
vate, compressed,  rostrate,  with  a  very  short  oval  mosttr 
transverse  oil um.  The  form  from  Platte  river  has  the  amall- 
est  flowers,  and  almost  orbicnlar  sepals. 

63,  C.  BBACTBATA,  o.  sp. :  cauUhus  tenuiter  filiformibiiB; 
eymis  spioifonnibns  paniculatis ;  pedunculls  pedicellisque 
crassis  bracteia  pluribus  ovatis  ohtusis,  superioribus  lanoeols- 
tisacntatis  atipatia;  sepalis  similibue  longioiibus  acnminatis 
serralatis  tnbum  corolle  subcylindricum  squantibus ;  laciniis 
lanceolatia  acuminatis  tubo  brevioribus  reflexis ;  etaminibns 
multo  brevioribua,  antheria  oblongo-ovatis  filamento  nqui- 
lon^;  squamia  ovatis  cnspato-Iaceris  medio  tubo  adnatia 
&ncem  attingentibus ;  stylis  capillaceis  ovario  minuto  multo 
longioribus  inclusls,  etigmatibns  ovato-capitatis. 

Goyaz,  Brazil,  parasitic  on  shrubs,  Gardner!  3348  in  Hb. 
Hooker. — Similar  to  the  last,  but  flowers  much  larger,  2^-8 
Unes  long  in  a  rather  contracted  inflorescence ;  peduncles  re- 
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markably  thick  in  proportion  to  the  sterna ;  stigmata  oval,  al- 
most twice  na  long  as  they  are  thick,  a  form  that  I  have  not 
sceu  in  any  other  species.  The  only  specimen  examined  is 
barely  in  flower;  tue  ovary  is  probably  shaped  as  in  the  last 
Hpecies, 

a  compact  and  often  continuoui 


I 


64.  C.  SQUAMATA,  H.  sp. :  caullbus  filiformibns  aurantia- 
cis ;  glomerulis  compactis ;  bractels  2-5  sub  flore  singulo  arete 
sesaili  late  ovatis  cuspidatis  membranaceiB  adpressis  sen- 
aim  in  sepala  exteriora  similis  ct  interiora  longiora  obtusiora 
tubum  cylindraceo-obconicum  lequantia  transeuntibus ;  sta- 
minibns  brevioribus,  antberis  oblongo-linearibua  filamenta 
aubulatft  lequantibua ;  Bquamis  ovatis  Taciniato-fimbriatia  me- 
dio tubo  adnatia  faucem  excedentibua  conniventibuB ;  atylis 
capillaoeia  ovario  ovato-conico  multo  longioribua  essertis; 
capsula  ovata  apiculata  1-2-sperma  corolltB  mdiniontis  calyp- 
trata;  seminibus  subglobosis  lenticularibusve,  hilo  oblougo 
abbreviato. 

Fields  and  wastes  on  the  Kio  Grande,  on  Artemisia  X«- 
doviciana,  Helianthus  dliatua  and  other  weeds,  from  El 
Paso,  Wright  1  518  (coll.  1849)  and  1628  (coll.  1852),  Bige- 
low!  ThuAer!  down  to  Presidio  del  Norte,  Parry! — Clus- 
ters 6-6  lines  in  diameter,  consisting  of  8-12  flowers;  or 
sometimes  small,  only  2-3-flowered;  occasionally  continn- 
0U9,  in  the  manner  of  the  next  species ;  flowers  2V  lines  long, 
similar  in  shape  to  those  of  the  two  last  species,  but  closely 
sessile,  in  other  respects  mach  like  the  next,  but  bracts  ap- 
pressed,  not  squarrose.  See ria  0.6-0.7  line  long;  siibglobosc 
when  the  capsule  has  only  1  seed,  compressed  when  it  con- 
tains 2,  oblique  but  scarcely  rostrate,  with  a  very  short 
oblique  or  transverse  hilum,  almost  a  mere  dot. 

65.  C.  GLOMKEATA,  Cholsy !  Cusc.  184,  t,  4,  f.  1;  DC. 
Prod,  IX.  458 ;  JApidanche  Conipositamm,  Engelm. !  Sill. 
Joum.  43,  p.  344,  t.  6,  f.  30-35 ;  C  Atnericana  (rnonstruosa). 
Hook,  in  Comp.  Bot.  Mag.  I.  173 ;  Cparadoxa,  Ralin.  Ann. 
nat.  1820,  p.  13,  &  DC.  I.  c.  461  ?— Prairie  regions  of  central 
North  America,  on  Helianthus,  SolidaffO,  Vemonia,  Silphi- 
um  and  other  tall  Compoaitee  ;  rarely  j>ara8itio  on  any  other 

Elant:  from  Indiana,  Dr.  Clappl  to  Illinois  and  Jtlissouri, 
Irammond!  Engelm.!  Riehl !  15  &  16;  Kansas,  HaydenI 
the  upper  Arkansas  region,  Fendlor !  657 ;  southward  to  the 
Canadian,  Bigelow!  and  to  tbo  Liano  in  western  Texas, 
Lindheimer!  Mr.  Riehl  found  it  very  destructive  to  the  pear 
seedlings  in  his  nursery. — Thia,  the  most  striking  of  all  Uui- 
cittte,  hiia  been  so  fully  described,  that  very  little  is  to  be 
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added.  The  glomerules  almost  always  form  two  pnrallGl 
lines  on  both  sides  of  the  stem,  wherever  it  is  attaclied  to 
the  stem  of  the  nurse  ami  somewhat  flattenecl,  rarely  in  de- 
tached clusters,  where  the  stem  is  free;  these  clusters  of 
flowers  run  completely  together  and  form  at  last  a  continu- 
ous spiral  eoil,  6-10  lines  in  thickness,  and  several  inches  in 
length;  the  orange-red  filiform  stems  have  by  this  time 
entirely  disappeared. — Flowers  2J-3  tinea  lone,  surronnded 
by  numerous  aquarrose  bracts ;  lobes  of  corol^  obtuse,  not 
acute ;  stylopodium  larger,  (Sill,  J,,  1,  c.  f.  33)  or  smaller  (1. 
c.  f.  34)  than  ovary  proper ;  flowers  often  sterile ;  seeds  2  or 
mostly  1  in  each  capsule,  0.5  line  long,  oval,  more  or  less  com- 
pressed, very  slightly  rostrate,  small  oval  hilum  transverse. 

Rflfinesque  was  no  doubt  the  first  to  distinguish  this  specica, 
and  his  name,  a  very  appropriate  one,  woula  have  the  prece- 
dence over  the  later  ones,  if  he,  by  hts  very  incon-ect  descrip- 
tion, had  not  envelojied  the  whole  in  so  much  obscurity,  that 
Choisy's  later  name  is  to  be  preferred. 

06.  C.  coMPACTA,  Jussieu!  in  Hb.;  Choiay!  Cusc.  185,  t. 
4,  f.  2  i  DC.  Prod.  IS.  45y  ;  Engelm. !  Bost.  Joum.  N.  HisL, 
V.  225 ;  C.  remotijtora  and  C.  Fruticum,  Beilol.  Misc.  bot. 
X.  29 ;  C.  Americana,  auct.  var. ;  C.  imbricala,  Nutt. !  in 
lib, ;  C.  coronuta,  Beyr. !  in  Hb, — From  tlic  banks  of  tho 
St.  Lawrence  in  the  State  of  New  York  southward,  and  on 
the  Alleghany  mountains  from  Pennsylvania  to  Georgia  and 
Alabama,  almost  entirely  on  shrubs,  such  as  Corylus,  Alnus, 
Andromeda,  etc. ;  only  accidentally  on  herbaceous  plants, — 
Closters  in  fruit  often  J-I^  inches  in  diameter,  continuous 
and  thickest  where  the  stem  is  twined  around  the  nUTBe, 
but  also  abundant  where  it  is  free ;  tube  of  corolla  slender, 
laciniffi  oblong ;  dead  corolla  raised  on  top  of  the  acutish  cap- 
snle,  givinfr  it  a  pointed  appearance ;  seeds  1-2,  rarely  3-4  in 
each  capsule,  0.8-1.0  line  long,  oval  oblique,  lenticular  or  cari- 
nate  inside,  scarcely  rostrate ;  hilum  small,  oblong,  perpendi- 
cular or  transverse. 

Var.  1^.  ADPKE89A ;  I^epidanche  adpressa,  Engelm,  I  in 
Sill.  Joum.  45,  p.  77 ;  C.  acaulis,  Raf,  Ann.  Nat.  1820,  p. 
18  ? — Shady  woods  in  rich  bottom-lands  along  streams  in 
the  Mississippi  valley,  on  Cephalanthus,  Comua,  Salix,  Sig- 
nonia,  Yitia,  Rhus  Toxicodendron,  Smilax  and  some  her- 
baceous plants;  western  Virginia  to  Illinois  and  Missouri, 
and  southward  to  western  Louisiana  and  Texas. — Tube  of 
corolla  wider,  more  deeply  immersed  in  the  calyx,  lobes 
broader,  capsule  thicker,  not  so  much  pointed  and  corolla 
not  so  much  raised  above  it,  so  that  the  clusters,  especially 
in  fruit,  appear  more  obtuse ;  seeds  of  same  size  as  in  a^ 
osually  2-4  in  a  capsule,  compressed,  scarcely  carinate,  with 
a  longer,  transverse  hilum.    The  difierence  m  the  seeds  ap- 
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penra  to  be  constantj  and  proves  again  that  in  this  gcnas 
not  much  reliance  can  be  put  on  characters  derived  from 
tliem. 

Sec.  7.     Z,obo8tigma. 

Styles  of  nearly  equal  length,  clavate  towards  the  flatten- 
ed Btigmatose  top,  wnich  U  divided  into  several  unequal  or- 
bicular lobes  and  depressed  in  the  centre ;  capsule  baccate. 

Inflorescence  a  loose  fasciculate  cyme,  bracts  at  the  base 
of  the  long  pedicels ;  corolla  enveloping  and  covering  the 

psule. 

The  only  species  of  this  section  is  a  native  of  Tasmania, 

67.  C.  Tabmanica,  n.  ap.:  caulibus  capillaceis;  cyniia 
laxtfloris  umbellato-faBciculatis  compositis ;  pedicellis  elonga- 
tis  clavatis  in  caljcem  turbinatum  profunde  fissum  abeunti- 
bns ;  floribus  glandulosia ;  lobis  calycia  oblongis  obtusis  tu- 
bum  lequantibuB}  laciniis  oblongis  obtusis  patalis  sen  de- 
mnm  renexis  tubo  longioribus ;  staminibus  brevioribua  con- 
nivcntibus,  antheris  oblongo-linearibus  filamento  crasso  lon- 
gioribus ;  sqnamis  augustis  apice  fimbriato  bifidis  faucem 
reqnantibus;  etylis  ovario  subgloboso  fere  longioribus  cxertis. 
— C.  australU,  Hook.  fiU  FI.  Taatai.  278,  not   R.  Br. 

HobartstowTi,  Taflmania,  Gunn !  1991,  in  Hb.  Hooker. — 
Well  characterized  and  distingiiishecl  from  any  other  species 
by  the  shape  of  the  stigma.  Fascicles  of  4-8  flowera  aggre- 
gated in  larger  cymes;  flowers  li-l|  linos  long,  usually  5- 
partcd ;  anthers  turned  inward,  with  a  very  broad  commis- 
sure on  the  back;  scales  crenulato  on  the  sides,  deeply 
fringed  and  usually  bilobed  at  the  tip;  styles  nearly  as  long 
as  lobea  of  corolla,  much  longer  than  the  stamens ,  stigma 
commonly  with  4  unequal  lobes ;  styles  in  fruit  subulate  from 
a  broad  divaricate  base,  distant  from  another,  with  a  email 
aperture  between  them ;  no  ripe  seeds  seen, 

Sec,  B.    MonogyneRa. 

Styles  united  entirely  or  for  the  greater  part  of  their 
length,  thick  and  compressed ;  stigmata  capitate,  anhgloboae 
or  ovate,  distinct  or  more  or  less  coalescent.  Capsule  regu- 
larly circumscissile,  usually  2-sccded ;  dissepiment  of  the 
shape  of  the  capsule,  transparent,  with  a  thicker  rim,  entire, 
no  part  adhering  to  the  base  of  the  style.  Seeds  compressed, 
oblique,  more  or  less  rostrate,  with  a  long  linear  transverse 
hilum.  Anthers  sessile,  or  on  very  short  filamcnta,  often  at- 
tached to  the  tube  below  the  throat. 

Stems  thick ;  flowers  comparatively  small,  always  5-parted, 
eesslle  or  on  ^ort  pedicels,  supported  by  bracts,  in  small 
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OTmnleStThioh  form  a  oompoimd  spike  or  raceme ;  withered 
oorolla  remainiag,  hoodUke,  on  the  very  top  o£  the  Urge 

capsulo. 

PoraBitie  moBtly  on  ligneons  plants.  Of  the  8  species  of 
this  section,  5  belong  to  the  continent  of  Asia,  2  of  which 
extend  into  Europe ;  1  is  peculiar  to  the  island  of  Timor,  1 
to  South  Africa,  and  1  to  Texas, 

68.  C.  EXALTATA,  D.  sp.:  caulo  fiiniculari;  floribus  brevi- 
ter  jiedicellatis  seu  sesstlibus  spicato-paniculatis ;  calycis  glo- 
bosi  lobia  fere  disjunctis  orbiculatis  concavis  imbricatia  medio 
vemtcosia  corollte  tiibnm  cylindricura  squantlbus ;  lacinlia 
orbiculatis  imbricatis  tubo  mnlto  brevioribns  erectis  sen 
erecto-patulis ;  antheria  cordato-orbiculatis  ad  fancem  sessili* 
bus ;  squamia  bipartilia  dentatis  tubo  multo  brevioribus ;  stylo 
apico  biiido  ovario  ovato-globoso  ffiquilongo,  stigmatibiia 
subglobosis. 

Parasitic  on  Diospyroa  Mexicana,  Ulmus  crassifolia, 
Quercug  vireni,  Juglam,  Rhus,  etc.,  10-20  feet  high,  in  weat- 
em  Texas,  on  the  Giiadaloupe  and  Cibolo,  Lindhcimerl  472 ; 
on  the  Colorado  and  Blanco,  Wright  I  on  the  Leona  and  at 
the  mouth  of  the  Pecos,  Bigelowl  on  the  Rio  Grande, 
Schott! — Stems  1-2  lines  in  diameter;  compound  panicles 
several  inches  in  length;  flowers  2  lines  long,  smalt  tube 
hidden  in  the  large  calyx;  anthers  closely  sessile;  scales 
Teduced  to  two  dentate  wings  on  the  aides  of  the  very 
distinct  attached  filaments,  united  at  base ;  upper  fourth 
of  the  thick  style  divided ;  stigmas  depreaaed,  tJiicker  than 
the  ends  of  the  style  ;  capsule  3^-5  lines  long;  seeds  H-IJ 
lines  Ifiiig,  aomt^what  triangular,  very  Blightly  rostrate.  The 
large  embryo  is  coiled  up  in  2-3  rounds;  on  the  upper 
(thinner)  end  3-4  alternate  scales  may  be  disUngoiwed. 
This  ia  the  only  species  of  this  section,  where  the  styles  are 
not  completely  united.  I  formerly  distributed  it  under  the 
the  name  of  v.  gamontyla. 

69.  C,  cABSYTOiDEB,  NccB  ab  Esenb.  I  in  Linniea,  XT.,  p. 
196,  sine  deecr, :  caule  funiculari ;  floribua  BubaeBsilibua  cy- 
moBO-spicatis ;  calyoia  globosi  lobia  orbiculatis  concavis  im> 
bricatis  verrucosis  corollaa  tubum  latum  breviter  cylindricum 
includentibuB ;  laciniis  ovatis  obtusis  vix  basi  imbncatis  erec- 
tia  tubum  xqnantibus ;  antheria  cordato-ovatis  ad  faucem  ses- 
silibus ;  squamis  tenuisaimis  apice  truncato  pauci-dentatia 
tubo  brevioribus ;  stylo  ovario  ovato-conico  squilongis,  stig- 
mate  capitato  bilobo;  capsula  ovata;  seminibas  ovato-trian- 
gulatis  tenuiter  verruculosis. 

Cape  of  Good  Hope;  primitive  forests  of  TJitehage,  Drege, 
8037  ;  Hangklipp,  Mund  &  Maire  ;  Zeyher  n.  3631  (120.5)^— 
Flowers  in  spiked  cymules,  \\  Unes  long,  shorter  than  in  the 
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last  species ;  scales  united  at  base,  ovate  obtuse  or  truncate, 
scarcely  dentate ;  styles  united  entirely ;  etigma  divided  al- 
most to  the  base,  lobes  subglobose;  capsule  3^  lines  long, 
subglobose ;  Besda  of  the  size  and  shape  as  in  the  last  species. 

70.  C.  TiMOKKSsiB,  Decaisne !  Mss. :  caule  funiculari  ;  flo- 
ribus  racemoso-spicatis  sou  axi  indetermtnata  apico  bracteata 
epicatis ;  pedicellis  inferioribiis  longioribus  bracteatis,  superi- 
oribus  brevissiraiB  nudis,  omnibus  bractea  ovato-orbiculata 
concttva  suffultia;  calycis  profunde  partiti  lobis  orbienlatis 
concavis  imbricatis  tubura  corollro  Drovem  campannlatam 
EBquantibus ;  laciniia  ovatia  obtusis  tnbo  brevioribua  erectia 
Bcu  ssepe  patulis  reflexiave ;  antheria  eordato-ovatis  tubo  in- 
fra faucem  adnatis ;  squamis  ad  cristulas  binas  convet^entes 
reductis  sen  subnullis;  stylo  cum  stigmatibus  ovatis  com- 
pressis  ovarium  subgloboBum  eequante ;  capanla  ovata  cooica 
8ub-*2-sperma ;  scminibus  orbicitlato-tnangulatis  compreosis.- 
C.  rejlexa,  Dne.l  in  Hb,  Timor,  descr.  p.  66,  not  lioxb. 

Island  of  Timor,  Leschenanlt  I  in  Hb.  Mus,  Par. — The  ten- 
dency to  a  regnlarly  spiked  inflorescence,  which  is  observed 
m  this  whole  grouj),  is  more  decidedly  developed  in  this  ape- 
ciea ;  the  main  axis  of  the   inflorescence  is  termin.ited  by  an 
[  hnbricately  bracted  bud,  never  by  a  flower;  the  lower  lateral 
,  flowers  open  first,  and  the  upper  ones  in  succession ;  all,  or 
I  only  the  lower  ones,  are  supported  by  pedicels  hearing  later- 
I  ■!  flowers ;  the  upper  ones  often  have  shorter  pedicels  with  2 
I   or  3  sterile  bracts ;  the    uppermost  ones  are  commonly  quite 
I  abort  and  bractlcRS.     Flowers   1^-1  J  lines  long;  anthers  al- 
most sessile  a  little  below  tlie  throat ;  scales  very  indistinct, 
consisting  mostly  of  2  slight  ridges  conver^ng  towards  the 
base  of  each  anther;  stigmas  of  the  length  of  the  style  and 
scarcely  thicker,  ov^  and  compressed  ;  eapsale  about  8  lines 
long;  seeds  1^  lines  in  diameter. 

71.  C.  MONOGYNA.Vahl.  Symb.II.,32;DC.Prod.IX.  450, 
Ss  auott.  in  part;  C.  orientalin^T ournef.l  Cor, 45;  Sibth.I  in 
Hb.  Jacq.;  C.astyla,  Engelm.!  Bot.  Zeit.,  1846,  IV.  276; 
MonOffmeSa  Vamiana,  DesM. !  Et,  65 ;  C.  acandeng,  Brot. 
Loait.  I.  208?? — On  ahmba  and  trees,  as  Salix,  Tatnarix, 
JHataeia,  Vitis,  etc. ;  also  on  herbaceous  plnnts,  Euphorbia^ 
etc. ;  from  southern  Europe  through  middle  Asia  south-east- 
ward :  (Portugal  ?  Brot.) ;  southern  France,  almost  alwaya 
on  the  grape  vine  (introduced?),  Delisle!  Uejiuienl  etc.; 
Rumelia,  Frivaldski !  specimens  often  mixed  with  C.  Euro- 
pwa ;  Crimea,  Trautvetter;  Greece,  HeldreichI  Orpliani- 
desl  Asia  Minor,  Sibthorp!  Wiedemann!  Syria,  Tonme— 
fort!  in  Hb.  Banks,  Labillardieret  Bl.inchc  !  Caucasus  and 
Georgia,  Uohenacker!  Prescottt  Wilhelma!  Frickl  Koch! 
Soongaria    Schrenk!   Persia,   Bubse!  Nois!   Kotschy !   713, 
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Affghanistan,  Griffith!  083  &  684.— Vahl's  description, 
"  dentibus  corolla  lanceolatis,"  etc.,  does  not  exactly  agree 
with  oar  plant,  nor  is  Sibthorp's  figure,  FI.  grsc.  t.  257, 
very  correct;  but  the  locality  of  tbe  former  aud  an  an- 
thentio  Bpectmen  of  the  latter  (in  Hb.  Jacq.)  leave  no  doubt 
that  both  had  the  plant  in  view  which  I  formerly  distin- 
guished as  C.  aatyla. — The  inflorescence  is  a  compound  spike 
consisting  of  a  terminal  and  several  lateral  cymes  of  ^-3 
or  4  sesaile  flowers ;  the  lowest  cymes  open  first  and  are 
sometimes  branched.  Flowers  l^-H  'iues  long;  oorolla 
1— H  line  in  length;  lacini^  oval  or  orbicular,  veiy  obtnse, 
delicately  crennlate,  erect,  scarcely  more  than  half  as  long 
as  the  tube,  which  is  entirely  enclosed  in  the  calyx;  an- 
thers ovate  or  triangular-ovate,  cordate  at  base,  almost  ses- 
sile a  little  below  the  thro.it ;  scales  attached  to  the  mid- 
dle of  the  tube,  of  the  shape  of  a  horseshoe,  forming  a 
narrow  denticulate  or  slightly  fimbriate  border,  which  ia 
sometimes  tnincate  or  even  bihd ;  style  voiy  short,  eijual  in 
length  to  the  stibglobose  2-lobed  stigma,  much  shorter  than 
the  oval  or  globose  ovary;  cspsale  2—3  lines  long,  usually 
oval  and  obttise ;  seeds  rarely  more  than  2,  ovate,  strongly 
rostrate,  slightly  rough. — Mon.  Blanchcana,  DesM.  I  in  lit,  is 
a  form  with  a  somewhat  elongated  conic  capsule,  which  oc- 
curs in  Syria  and  Georgia,  and  which  approaches  the  neirt 
species. 

72.  C.  LsHMAifinAKA,  Bunge  I  in  Lehm.  rel.  in  Mem. 
aav,  6t.  VII.  396. — Bokhara,  on  the  banks  of  the  Jan-Darja, 
A.  Lehmann! — Flowers  pedicelled  in  a  thyrsoid  inflores- 
cence, slender,  2i~2J  lines  long;  corolla  2— 2V  lines  in  length; 
lacinicQ  oval,  crenulate,  shorter  than  the  tube,  erect  or  spread- 
ing ;  scales  horseshoe-shaped,  attached  t«  the  middle  of  the 
tube  and  covering  the  base  of  the  ovate-cordate  anthers, 
which  are  sessile  below  the  throat ;  style  much  shorter  than 
the  oval  or  sub^lobose  ovary,  of  the  length  of  the  distinctly 
2-parted  oval  stigma ;  capsule  oval.  The  shape  and  propor- 
tion of  the  corona  is  similar  to  that  of  the  next  species,  es- 
pecially of  its  Asiatic  form ;  the  pistil  is  like  that  of  the  last 
species ;  the  position  of  scales  is  quite  peculiar.  I  class  with 
this  a  form  from  Asia  Minor : 

Var.  !).  EsquAsiATA :  pedicels  as  long  as,  or  often  longer, 
than  the  calyx ;  oblong  lobes  of  the  corolla  still  more  dis- 
tinctly crenate,  not  much  shorter  than  the  tube,  spreading, 
on  the  fruit  erect  or  twisted;  anthers  still  shorter;  scales  d- 
most  entirely  adnate,  commonly  showing  onlv  a  denticulate 
crest  on  both  sides ;  stigma  globose  or  oval,  almost  sessile. — 
On  Pistacia  Terebinthua,  on  mount  Sipyle,  near  Magnesia, 
Balansa!  411. — Flowers  Splines,  corolla  2  lines  long,  more 
deeply  divided  than  in  the  allied  species. 
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73.  C.  LUPULiFOHsns,  Krockerl  Siles.  L  p.  261,  t.  36;  C 
monogyna,  auctt.  Fl.  germ.  al. — On  willows,  etc.,  on  the  banks 
of  streams  from  eastern  and  north-eastern  Geiinany,  Sile^a, 
where  it  seems  to  be  common  ou  the  Oder,  Leasing  I  Gcep- 
pert  1  GUnther  !  al^  Bohemia  and  Austria,  Kovats!  to  Hungary, 
Gerenday !  and  to  centra!  Russia,  Kasan,  Gra£f ! — Flowers  sub- 
sessile  or  on  at  last  shghtly  elongated  pedicels ;  cymes  form- 
ing elongated  spikes,  oi  sometimes  more  or  less  compound 
racemes,  which  are  always  terminated  by  a  2  or  S-flowered 
cyme;  flowers  2-2^  lines  long;  lobes  of  calyx  oval,  obtuse 
or  almost  pointed,  half  as  long  as  tnbe  of  corolla;  laciniiB 
oblong  obtuse,  erect,  half  as  long  as  tube ;  anthers  oblong- 
linoar,  sessile  below  the  throat ;  scales  shoi-t,  attached  to  the 
lower  part  of  the  tube,  bifid  or  reduced  to  lateral  crenulato 
wings;  ovary  OTal,  conic,  attenuated  into  the  slender  style,, 
which  ia  much  longer  than  the  globose  or  oral  deejily  bilobod 
stigma.  Capsule  conic,  3-4  hues  long;  seeds  triangular  oval, 
rostrate,  H—H  tinea  long. 

Tar.  0,  AsiATicA :  flowers  often  longer  and  more  slender, 
on  longer  pedicels;  laciuite  more  crenulate  and  somewhat 
spreading ;  anthers  on  short  bnt  distinct  filaments ;  scales 
■  «ntire,  broadly  oval,  flmbriate  and  somewhat  incurved.  C. 
I  Jtooo,  Siev,  ap.  Pall,  probably  belongs  here. — On  Tama- 
trte,  Saiix,  etc.,  from  the  banks  of  the  Wolga,  Fischer  I 
I  Becker  1  where  it  seems  to  join  the  western  form,  eastward 
I  through  the  southern  parts  of  Asiatic  Russia,  Caucasus,  Hb. 
I  Hooker !  Soongaria,  Schrenk !  229  &  306,  b.  (the  last  a  form 
I  yr'iXM  very  slender  flowers  and  longisb  pedicels) ;  Buchtar- 
I  minsk,  Karelin  &  Kiriloffl  926 ;  Altai,  Ledebour  I  Bunge ! 
I  Oebler  !  180,  to  the  river  Angara,  Turczaninoffl 

C.  lupuliformie,  having  been  published  as  early  as  1787, 
has  by  4  years  the  priority  over  Vahl's  name,  C.  monogyna, 
published  in  1791,  and  must  stand  for  the  species  with  all 
those  botanists  who  consider  both  plants  as  identical;  but  it 
so  happens  that  C.  lupuliformia  properly  designates  the  spe- 
cies which  in  Europe  and  Asia  extends  north  of  the  43d  or 
44th  degree,  and  C.  monogyna  that  which  grows  south  of 
that  latitude. 

74.  C.  GiGAXTKA,  Griffith,  notul,  I.  243. — On  Tamarix 
8iah-sung  ravine,  Afl!ghauistan,  10,300  feet  high,  Griflith ! 
1081  (683). — Griffith's  apeciraens  corresponding  best  with  his 
description  arc  nil  parasitic  on  Tamarix  and  not  on  Salix  - 
J'opttlua,  as  he  says  in  his  Notulte,  nor  are  the  stems  ve.^ 
thick,  but  rather  filiform ;  otherwise  his  detailed  description, 
especially  that  of  the  corolla,  the  scales  and  the  stigmas, 
agrees  so  well  with  his  specimen  in  question,  that  I  can  not 
doubt  about  his  having  it  in  view;  but  he  may  have  con- 
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founded  it  with  C,  monogyna,  which  he  hu  collected  on  wil- 
lows. 

The  inflorescence  forma  racemose  spikes  after  the  manner 
of  this  section,  but  Bhorter,  only  \~i  inch  long,  flowera  2^2J 
Unes  long,  membranaceouB,  on  fihort  pedicels ;  calyx  cover- 
ing one  half  of  the  tube ;  litciniie  Unear-oblong,  obtuse,  cre- 
niuate,  a  little  shorter  than  the  tube,  spreading,  or  refleied ; 
orate-cordatc  anthers  very  large,  enosessile  a  little  below 
the  throat ;  scales  oval,  fimbriate,  reaching  from  the  base  to 
the  middle  of  the  tube ;  style  as  Ion"  as  the  eouic  ovary 
and  the  oblong,  elongated,  Bonjewhat  ugnlate  (lingoiformi*, 
OriC)  gUgmaa. 

75.  C.  jAPOKicA,  Choiflyl  PL  ZoU,  1864,  p,  180  &  PL 
Skv.  1858,  p.  80. — This  species  extends  in  several  forms  along 
the  whole  coast  of  China  and  to  Japan ;  all  the  difierent  Ti^ 
rieties  are  characterized  br  a  very  short  capnlate  calvx,  with 
roonded,  mostly  cristate  lobes,  which  cover  scarcely  more 
than  \  of  the  corolla ;  by  the  oval  or  roanded,  very  slightlv 
crennlate,  sometimes  cuspidate,  spreading  or  reflexed  laci- 
nin,  whidi  have  V  <^''  f  ^^  length  of  the  cylindrical  or  slight- 
ly widening  tube ;  by  the  oval  anthers,  sessile  or  subsessile 
St  the  throat;  by  the  entire,  ovate,  fimbriate,  incurved  scales; 
by  the  elongated  s^H  with  2  ovate,  more  or  less  conio  or 
snbnlate,  stigmas.    J^owers  2V-8  lines  long. 

Var.  a.  thybboidsa:  flowers  snbsessUe  with  several  bracts 
at  base,  in  a  compact,  thyrsoid  raceme,  often  2  inches  long  and 
\  inch  thick ;  scales  from  the  lower  part  of  the  tube,  reach- 
ing  almost  to  the  base  of  the  anthers ;  styles  longer  than  the 
conic  ovay ;  stigmas  short  and  conic. — This  is  Choisy's  ori- 
^nal  C.  Japonica,  and  also  C  reflexct,  var,  densijiorOy  Ben- 
tham  1  in  Ub. — Japan,  Zollinger  I  355 ;  Hongkong,  Abbfi 
Furet!  Maj.  Champion!  457. — C.  amtyla,  Maximowitsch I 
Frimit.  Fl.  Amur,  ined^  from  the  tower  Amur,  is  exactly 
the  same  pl^t,  with  shorter  scales,  and  rather  oval  than  conic 
stigmas.  From  C.  lu^uliformia,  var.  Aaiatica,  to  which  it 
closely  approaches,  it  is  distinguished  by  the  short  calyx  and 
the  shape  and  insertion  of  the  stamens. 

Var.  0.  PANictTLATA:  flowers  on  short  pedicels,  scarcely 
bracted  at  base,  in  a  loosely  flowered  panicle,  1-2  inches  long 
and  of  the  same  diameter ;  narrow  scales  reaching  from  the 
base  to  the  middle  of  the  tube ;  stigmas  conic-subulate,  as 
long  as  style  and  aa  ovary. —  C.  colorana,  Maxim.  1  1.  o.— 
Pekin,  Kirilow  1  in  Hb.  Fischer,  now  Hb.  H.  B.  Petrop. 

Var.  7,  f  fissisttla:  inflorescence  same  as  last;  scales 
from  the  middle  of  the  tube,  not  reaching  the  base  of  the 
anthers,  broad  and  often  partly  confluent ;  styles  united  only 
at  their  lower  third ;  stigmas  conic. — ^Hongkong,  Chas. 
Wright  1  U.  S.  North  Pacif.  ExpL  Exp,  nro.  486. 
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The  sabulato  or  conio  etiginas,  and  the  often  more  panicu- 
late than  Bpiked  inflorescence,  indicate  a  close  approacli  to   I 
the  next  species,  which  to  Mr.  Benthanfi  was  bo  evident,  that   ' 
he  oonsiderod  our  plant  a  mere  variety  of  it ;  but  the  strac-   { 
ture  of  the  capsule,  with  the  corolla  persisting  on  its  top  and. 
the  dissepiuieut  in  its  base,  shows  that  it  truly  belongs  to 
J\SonogyneUa.     The    dissepiment  is   membranaceous,  witli  it 
thicker  centre,  but  without  the  thick  frame-hke  border  of  tlie 
allied  species. 

Sec,  9.     Calliancfte. 

Stigmata  distinct,  elongnted,  conic  or  subulate,  sessile  or  ] 
almost  sessile.     Capsule  regularly  circumscissile,  usually  4-  I 
seeded,  diasepiment  extremely  thin,  partly  evanescent,  stylar 
portion  smalf.    Seeds  compressed,  rostrate,  angled  on  the  in- 
side, with  a  long,  linear,  transverse  liilum. 

Flowers  large,  5-parted,  usually  on  bracted  pedicels  in  com- 

Sound  loosely  paniculate   cymules;  corolla  deciduous  after 
owe  ring.  I 

The  only  species  inhabits  East-India  and  the  adjoining 
islands. 

76.  C.  REFLKXA,  RoKb.  Corom.  104;  PI.  iud.  I.  446.— 
This  beautiful  species  bcara  the  largest  flowers  of  any,  ill  dif- 
ferent varieties  from  3-5  lines  long ;  calyx  with  oval  or  most- 
ly rounded,  very  often  cristate  or  verrucosc  lobes,  much 
shorter  than  the  cylindric  tube  of  the  corolla;  laciuiee  spread- 
ing or  reflexed,  on  the  margin  revolute,  much  shorter  than 
the  tube ;  anthers  oval  to  oblong-linear,  sessile  or  subsessile  ; 
scales  in  the  base  of  the  tube,  about  ^  or  J  its  length,  with 
short  and  delicate  curly  fringes,  curbed ;  ovary  oval,  acutish, 
often  attenuated  into  a  short,  slightly  bifid  style,  or  with  ses- 
sile stigmas;  capsule  subglobose,  about  4  lines  in  diameter; 
at  maturity,  only  the  lowest  jiart  of  the  thin  dissepiment  re- 
mains; seeds  Ij^  lines  long. — The  following  forms  are  spe- 
Ecifically  distinguished  l)y  most  authors ;  Choisy,  however,  in 
Pi.  Zoll.  alreaoj-  suspected  their  identity,  and  different  as  they 
veem  to  be  at  tirst  sight,  I  can  not  but  consider  them  as  mere 
varieties. 
Var.  a.  ORANDiPLOBA ;  C.  grandijiora.  Wall.!  Cat.  nro. 
1318,  not  U.B.K.;  G.  macranlha,  Don.l  gen.  syst.  IV, 
805 ;  DC.  Prod.  IX.  455 ;  C.  meffalatUha,  Steud.  nom. ;  C. 
^tior,  Choisy  I  Cusc.  177. — Flowers  of  the  largest  size ;  la- 
niute  i  or  sometimes  only  \  tlio  length  of  the  lube ;  anthers 
nlongated,  on  very  short  filaments  separating  ft-om  the  tube 
below  the  throat ;  stigmas  elongate,  subulate,  divaricate, 
nsually  on  a  \cry  short  style.  This  is  no  doubt  Roxburgh's 
original  C.  rtjUxa,  as  his  figure  and  description,  "  stigmata 
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large,  spreading,  poiated,"  prove. — In  the  temperate  as  well 
as  the  tropical  parts  of  India,  from  the  Himalaya,  Wal- 
lichl  1318A1319*;  Liidy  Dalhoiisie !  Jacquemoiit!  1109  & 
2183;  Straehney  &  Winterboltom I  1  &  2;  Hofmeister! 
Hooker,  f.  Sc  Thomfion  !  Sikkim,  the  same  !  IChasia,  the  same  ! 
to  the  low  lands  of  the  coast  of  Coromandel,  Roxburgh,  and 
to  Ceylon,  Gardner  I  616;  Thomson!  and  Java,  Zollinger! 
2839. — The  specimens  from  the  islands  are  remarkably  stout, 
anil  have  a  lai^r  oaiyx  than  the  ordinary  form.  It  oflen 
oocnrs  with  vermcose  bracts,  pedicels,  aiid  calyx  or  even  ver- 
mcose  stems ;  this  ia  C.  vernicoaa.  Sweet,  Fl.  gard,  t.  6,  not 
Engelm. ;  C.  Sookeri,  Sweet,  hort.  br.  p.  290  j  C.  rejkxa,  var. 
tKrrucfMO,  Hook.  1  fl.  oxot.  t.  150. 

Var.  ?.  BBACHTSTiOHA ;  C.  re^^hxa,  'Wallich !  Cat.  in  part, 
Edeewortbl  in  Lin.  Trans.,  Choisy,  DC.  Prod.  1.  c,  and  moat 
authors,  not  Bozb^  C.  fKntandra,  Heyne !  in  Hb.  H.  B,  Pe- 
trop. — Flowers  smaller;  lacini»  ^  or  ^  the  length  of  the 
tnbe ;  anthers  shorter,  sessile  at  the  throat  of  the  corolla ; 
stigmas  short,  oonio,  closely  sessile,  erect. — Calcutta,  Gandi- 
chaud !  129,  and  valley  of  the  Ganges  in  general,  Jacqne- 
mont !  149  *  2520,  de  Silva  1  in  Wall.  Cat.  1319' ,  to  the 
Punjab  and  the  western  Himalaya,  Hooker,  f.  Je  Thomson  t 

Jacquemont,  149,  from  Bengal,  has  the  corolla  and  anthers 
of  var.  1,  and  the  short  erect  stigmaa  of  rar,  P;  style  dis- 
tinct, almost  as  long  06  the  stigmai. 

C.  anffvina,  Fdgeworth !  Trans.  Lin.  Soc.  XX^  86,  from 
the  Himalaya,  is  a  small  flowered  form  with  more  deeply  di- 
vided tube,  otherwise  the  same  as  var,  ?, 


C.  apkyUa,  Raf.  in  Spr.  n.  Ent.  1. 145,  and  DC.  Prod.  LX. 
461,  from  the  Wabash,  is  perhaps  the  same  as  C  glomerata. 

C.  Epibotrys,  Uva  barbata  or  Ampelepogonf  is  the  name 
given  to  the  numerous  capillary  stems  of  a  Cutcuta  which 
occasionally  have  been  found  parasitic  on  the  unripe  berries 
of  the  grape  vine;  they  often  seem  to  be  without  flowers; 
in  one  instance  they  have  been  ascertained  to  belong  to  C. 
£^pithymum. 

C.  suhuniflora,  Koch,  in  Linniea  XXII.  748,  from  Ada 
Minor,  I  have  not  seen ;  it  may  be  a  depauperate  form  of  C. 
brevistyla. 

C.  triitora,  E.  Mey.  in  PI.  Drege,  from  the  Cape  of  Good 
Hope,  IS,  as  well  as  C.  funiformiSy  Willd,  a  species  of 
Caatyta, 
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ADDENDA. 

Page  459,  Cuscutina,  Pfetf.  Bot.  Zeit.  184C,  p.  461,  is  ano- 
tiier  synonym  of  Grammica. 

Page  467,  add  to  C.  Pai(€stina :  C.  glohdarig,  Bert.  PL  it. 
"Vn.  625,  is  the  same  plant, 

Pago  478,  afler  C.  ocloratn,  introduce : 

20.  b.  C.  GLOBiFLOBA,  n.  ap.:  cauUbua  filiformibus  craaai- 
nsculU;  gtomcrulis  paucidoria  compactiB  ;  flonbus  subsGaBili- 
bus  bractea  nnn  olteravc  orbicnlaj^a  concava  aufiultts ;  calycis 
fero  ad  baaia  fiasi  labia  orbiculatia  imbricatis  margtne  tennis- 
aimo  ciliolatis  tubum  corolEie  ventricosum  globoaum  aubs- 
qnantibus  j  laciniia  ovato-OTbicuIatia  crennlatis  imbricatia 
erectis  sen  conniventibus  tubo  brevioribus ;  antheris  ovatis 
liiaiuento  brevisairao  longiwribua ;  squamis  magiiis  ovatis 
breve  fimbriatia  fancem  pene  attingentibua ;  stylls  ovario 
globoao  Equilon^a. 

Chzco,  Bolivia,  at  an  elevation  of  11-12,000  feet,  Pentland  I 
in.  Hb.  Hooker.— Glomerulea  in  the  single  specimen  seen  6-7 
lines  in  diameter,  consisting  of  2~5  flowers ;  flowers  with  the 
thick  calyx  and  the  surrounding  bracts  almost  globose,  3—3^ 
lines  long,  a  little  leas  in  diameter ;  corolla  really  ventricose 
or  urceolate;  ovary  globose  or  even  depressed;  I  could  not 
ascertain  whether  the  styles  become  subulate ;  atigmas  small 
and  slightly  conic;  in  the  dried  state,  the  young  capsule 
seems  to  bo  circumscissilc  even  long  before  maturity;  corolla 
apparently  covering  the  capsule.  Evidently  closely  allied 
with  C.  odorata,  to  which  in  habit  and  inflorescence  it  bears 
a  great  rcaemblance. 

Page  47S,  add  to  C.  Chilentis  : 

C.  odorata,  Choisy!  Cnac.  180,  t.  2,  f.  4;  DC.  Prod.  IX. 
456 ;  Gay  1  FI.  Chil.  IV.  447,  not  Ruiz  &  Pavon,  according 
to  the  description  and  figure  of  Choisy  and  the  authentic  spe- 
cimens in  Hb.  DeCandolle,  dooa  not  essentially  difler.  The 
Bpedniena  of  Gay,  816  ifc  817  and  of  Bertero,  940,  have  a 
thinner,  more  raembranaoeoua  texture  than  the  ordinary  C. 
Chilenaia,  but  Gaudichand's  specimen  is  absolutely  identical 
with  it. 

Page  482,  C.  graveolem,  II.B.K. !  n.  gen.  sp.  Ill,  122,  is 
the  8.ime  as  C.  Americana. 

Page  493, 1.  13,  read  Rogcvttschiana  for  Regoviittchiana. 
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KTCi." 


alpina,  Hoh, 470 

AuEaiCAiiA,  Uq.  Jacq. 482 

Americana,  Lin.  and  luct  in 

part 406,607,510,611 

Americana,  Thnnb.  476,478,479 

Americana,  P(^ 492 

AmpclopoBon.. 51!) 

anguina,  Edg. 519 

isocLAT*,  Eng. 474 

;.  aphyiia,  Lour. 479 


I,  Eng.  ■  ■ 
ta,  Bab.  ■ 


Akah:ca,  Fre».- 
Arabico,  Wight  ■■ 

ABVENSIS,    BeJT.' 


,  PaU.- 


aetjla,  Eng.  ,  _ 

auranliacfl.  Keq.  4'J8 

auBtraUs,  R.  Br 492 

auscralia.  Hoofc.  f. 612 

BABTLosir*,  Auch.  481 

Balansm,  Boil  £  Reut. 468 

M.  Blanchoanft,  DesM. 515 

C.  BonaricosiB,  hort. 508 

brachystyln,  Koch 460 

iiHACTeiTA,  Eng. 600 

biuctooBa,  Ga«p.  407 

brcviflora,  Vis. 493 

TiREviBTrtA,  A.  Br. 467 

BUCIUNGEHA,  Schultz 469 

C.  Burmaonl,  Chois, 475 

Califobmica,  Clioi». 498 


CALLIANCnE,Eng. 4 

C.  Caaiopce,  Held.  ft.  Sort-  • 

calyclaa,  Webb  

campanulata,  Nutt. 

CanariensiB,  Choig. 

CapcnsiB,  ChoiB. 

capiilaria,  Reichb. 

capiilarii.  Wall. 

capiliarig,  Edg. 

CATiTATA,  Bo*b. 

carinata,  R.  Br 

CASSUTOA,  De«M. 

C.  OABSiTOiDES,  Nee» 

Cephalanthi,  Eng. 

CeBBtiaoa,  Bert 

CH1I.BNS13,  Kor. 

ChilenBiB,  Bert. 

ChiJeijBis,  hort. 

Chinessib,  Lam. 

CHLOEOCABPA,  Eng. 

chrjBocoma,  Wei. 

ciliariB,  Hoh. 

citTLCola.  Schl 

CLIBTOCOCCA,  Eng. . .  - .4 
CLISTOGRAMMICA,  Enj 

C.  colorans.  Mar.  •  ■' 

cOHFACt  A,  Jobs. 

L.  CompoBibrmn,  Eng.  -  ■  ■  ■  < 
C.  congesta,  Benth. 

congeBta,  Beyr. 

CORNICOLATA,  Eog. ' 

coronata.  Beyr. 

Coryli,  Eng. 

coarHBOBA,  R,  &  P.-'  •■J 
corynibuBa,  ChoiB.  Bert.- ' 

corymbusa,  Jiisa. ' 

Crelica,  Toum. ■ 

CBIBTATA,  Eng. 

cupulata,  Eng. 

CUSCUTA,  Lin. 

CUSCUTA,  Pfelff.DesM.... 

CUSCUTINA,  Pfeiffi 

E.  cuBcntoidei,  Pfeif. 

C.  CngFIDATA,  Eng. 

cymoea,  WiUd. 

SECOBA,  Choil..— 

Hook.  f---. 
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.481    ^H 
.G02.^H 

•  G02   ^H 

■  4112    ^H 
-477    ^H 
-478    ^H 

■  an  ^H 

■471    ^^1 

-4n8  ^H 

-470    ^H 

■484    ^H 

•  CIS  ^H 

-483    ^H 

-an  ^H 

■48U    ^H 
■4G6    ^H 
•469     ^H 

612  ^H 

613  ^H 
■518     ^H 
■462    ^H 
•464    ^H 
-469    ^H 
■470    ^H 
■518    ^H 
■500    ^H 
■467    ^H 
-506     ^H 
-468     ^H 
•467    ^M 

■5oe  ^H 

■606    ^H 
-  493     ^H 
•506     ^H 
■4UI     ^H 
•470    ^H 
■614    ^H 
■610    ^H 
■469    ^H 
,613    ^H 

•474    ^M 
492    ^H 
■480    ^H 
■477     ^H 
•620    ^H 
•478    ^H 
-614    ^H 
■608    ^H 

■  400      ^" 
474 

■4G7 
■610 
■487 
■G06 
■487 
•502 
•484 
-472 
•461 

clegana,  Boia.'&Bal.... 

....C!8 
....461 

intermedia,  Chois. 

Jalai-ekbib,  Schlcclit 

ENGELMANMIA,  Pfeifl. 

469 

Epicnidpa,  Bernh. 

EPILlSELLA,Pfciff.-... 
C.  EpiLiNcir,  Weih. 

Epiploeamum,  Webb.  . 

Episeonchum,  Webb.  ■ 
EPISTIGMA,  Eng. 

C-   EPITIITMCM,  MOIT.-.. 

....469 
469,  470 
....470 

466 

466 

460,  471 
461 

laxiSora,  Bcntli. 

Lehkanniana,  Bntig. 

LBPIDANCHE,  Eng. 

C.    LBPTAMTHA,  Eng.    

Epillijmura,  Guas.,  ote. 
^^^^■_           Epitriphrlluin,  Bemh. 

466 

460 

LOBOSTlGMA.Eng. 460 

C.  x-uPULiroBMiB,  Krock  ■.- 

^^^^m    SUGRAMMICA,  Kdk.--- 
^^^^^H     C.  EcRuPXi,  Lin. 

460,  476 
408 

macrantbera.  Held.  £  Sart 

^^^^^B          QlirnrmU,  Lam. /?.  

^^^^B          fimbriota,  Biugo  > 

....401 
■  —  480 

^^^H     '          rLOBIDUHDA,  H.B.K.  ■ 
^^^^B                TIETIDX,  H.B.K. 

481 

■  ...47S 

E.  migrana,  PfeV. .  ?. 

C.  MiTlenii.HDok.fcAra 

^^^^H           Fruticum,  Bert 

SII 

minor.  Bank,  DC 

^^^^^^H                   GIQA!<TEA,  GnD. 

^^^^^^H                  OLODIFLOQA,    EdB. 

^^^H            Rlobularii,  Bert 

■■■■516 
■■■■620 
520 

monoRyna, Buct.fl  Germ... 

MONOGYNELLA,  Dc«M..46C 

^^^^H            globulu»a,  Bois.  &  Rent 

■■■-468 

onii-siFLORi,  HJJ.K...491 

^^^H.   ORAMmCA,  Lour.DciM 

^^^^M    C.   ORAXDIfLOHA.   H.B.K. 

^^^^H         grandifloni,  Wall. 

..".469 

477 

■  ■..518 

ODOBATA.  lt.&P.*. 

oxfcarpH,  Eng. 

PACHYSTIGMA,  Eng.-  ..ifiO 

^^^^H         hsIopliTta,  Fries 

469 

PABVITMHA.  Elig. 

^^^^^B          Hoobcri,  Sweet 

619 

ppduncularis,  Kolacb, 
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C.  pentagomt,  Eng. 4 

penUndn,  HeyiK 5 

P«i»icA,I>ne. 4 

PFBIFPBBIA,  Bncliing. 4 

C.  PL*NiFM)BA,  Ten. 4131,  4 

planiflora,  Kunie 4 

^uiflon,  Koch,  DosM. 4' 

polTkiith*,  Sbntt. 6 

FwgoiwniiD,  Bnij-. 4 

PoIygODOi-nni,  CeEati 4 

Pop*y»iieMii,  H.1J.K. 4 

PopayBiieiwU,  Pwp.  — 500,  5 
pRisaiTiOA,  Pnv.    4 

PDLCHBLI.A,Etlg. 4 

palcheTTiniA,  Scbtt'Io 5 

p;cn»nthk,  Beuth -'•4 

luCEXosA,  Uart G04,  5 

SBFLBZA,  BoXb. 6 

reQexa,  Dne. 6 

remotiflor*,  Bert. 6 

BogoTitschian*,  Trautr 4 

ro*ca,  Jacqaem. 4 

BOSXKiiA,  Shntt !> 

SuidTiceDrii,  TU-.    Miuoeic, 

Hook.f. 4 

Sardwickiait*,  Chojg. 4 

Saumii,  Eng. 6 

scandeoi,  Brot 6 

8.  BChinoidei,  liio. 4 

C.  Scbiraziaiu,  BoU.  4 

Sohkohrian*,  Pfcif. 4 

Segetum.  Bott 4 

SicuU,  Tin. 4 

Sidorum,  Iiieb. 4 

spectabili«,  Chols. ...>4 

tqVAMATA,  Eng. fi 

RTENOI.&PIi,  Eng- & 


C.  Btylota,  ChoU. 484 

BuaTcokne,  Slt.  50.3 

BuavcolcDs,  Lt^ch. 505 

BuuiNCLCBA, Dot.  4.Hilg,-..6M 

(ubtitis,  Cliaub. 481) 

BubulatB,  Tin 463 

Bubuniflors,  Koch 619 

SUCCUTA.  DeaM. 450,  466 

C.  sulf^ta,  Roxh. 479 

Bulcam,  Wnll.,  in  part, 492 

SuHnnmeniiB,  Schill 482 

fvjtj'b,  Maxim 617 

TiSMAMicA,  Eng 612 

TitNu:Fi,oin,  Eng. 497 

tMrandro,  Mcpndi 469 

tetrRBpemin,  Jon. 4(ifi 

TiHOEiiNEis,  Dne. 514 

TiNCTOKlA,  Mart. ■■■■480 

Tlnci,  Ins. 493 

TBICHOflTYLA,  Eng. 496 

triflora,  E.  M. 519 

Trifolii,  Bab. 462 

tubuloea.  Free). 469 

UMBELLATA,  H.B.E. 487 

nmbrosa,  Bc;r.,  Hoi>k.>>&07,  608 

umbroaa.  Bey r..  Eng. "50^ 

nrcoolata,  Kiuuc 405 

Uvabarbata 619 

M.  Vahliana,  DesM. 514 

C.  verrucoBa,  Sweet 519 

TeiTuci>88,  Eng. 4'J5 

Vicia?,  Schiiltt 469 

vulgarie,  Pora 4fl9 

Tulgaria,  Preal. 470 

Tulgivaga,  Eng.  607 

lAMHocaoHTOa,  Mart.  .....48G 

santhoaemaj  H.  Paris 462 
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3.42 
2.12 
3.96 
6.07 
10.64 
6.69 
8.03 
2.87 
3.86 
7.73 
4.92 
8.52 

s 

67.7 
86.7 
59.3 
59.7 
69.3 
70.3 
67.8 
65.0 
64.3 
69.3 
81.0 
78.3 

i 

0.169 
0.128 
0.196 
0.278 
0.409 
0.638 
0.738 
0.621 
0.482 
0.339 
0.183 
0.179 
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'Dom  /mimi. 

M^Iril^SSSSSSSS 
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17 

1 
1 

i 
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37.5 
66.0 
65.0 
49.5 
44.0 
45.6 
37.0 
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52.0 
40.0 
43.5 

S 

■iwaim 

24.5 
0.0 
11.0 
34.6 
44.0 
60.0 
62.0 
61.0 
47.0 
37.6 
17.0 
12.5 

d 

■IMqBTE 

62.0 
55.0 
76.0 
84.0 
88.0 
96.6 
89.0 
08.0 
93.0 
89.6 
67.0 
66.0 

SI 

.j»*io  imp  JO 

otsra  iiqiDoji 

40,9 
27.3 
47.3 
67.0 
63.3 
74.9 
81.0 
78.0 
71.1 
68.7 
37.8 
38.3 
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40.5 
27.2 
47.8 
57.7 
64.0 
76.5 
82.2 
78.7 
71.3 
68.6 
37.6 
38.3 
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i  - 
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1.224 
0.883 
0.775 
1.042 
0.711 
0.525 
0.367 
0.496 
0.878 
0.641 
0.776 
1.188 
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')I>MI71 

28.890 
29.113 
29.181 
28.792 
29.088 
29.189 
29J18 
29.348 
29.301 
29.260 
29.164 
28.986 

s 
s 

■IwqSIH 

30.114 
29.996 
29.956 
29.834 
29.799 
29.714 
29.685 
29.844 
30.129 
29.801 
29.939 
30.174 
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29.599 
29.618 
29.555 
29.377 
29.450 
29.493 
29.506 
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29.573 
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29.546 
29.574 
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PREVAILINa  WINDS  IN  1858. 
{By  1095   Ob8eroati(ms.) 


1858. 

N. 

E. 

W. 

S. 

K. 

E. 

W. 

S. 

Jan. 
Feb. 
Mar. 

14.5 
13.0 
18.5 

20.6 
18.0 
27.0 

33.0 
34.0 
23.0 

25.0 
19.0 
24.6 

46.0 

65.5 

68.6 

90.0 

^ 

17.0 
10.5 
13.0 

20.5 
18.6 
20.5 

25.5 
26.0 
14.0 

27.0 
29.0 
42.5 

49.5 

59.5 

98.5 

66.6 

July 
Aug. 
Sept. 

26.5 

27;o 

13.0 

26.5 
22.0 
20.5 

16.5 
17.0 
22.0 

25.6 
27.0 
84.5 

66.5 

68.0 

87.0 

64.5 

Oct. 
Nov. 
Dec. 

9.6 
10.6 

8.0 

30.0 
13.5 
23.0 

26.0 
46.0 
27.6 

28.6 
21.0 
34.5 

28.0 

66.5 

84.0 

97.5 

Sam>: 

190.0 

259.5 

307.5 

388.0 

190.0  259.5 

307.6 

338.0 

For  cant 

17.3 

23.7 

28.1 

80.9 
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ACADEBfY  OF  SCIENCE  OF  ST.  LOUIS. 


A  Remabkable  Paptbus-Scboll,  written  in  the  JBteratic 
character  about  1050  jB.  (7.,  tUitstrated  by  G.  Setffabth, 
A.M^  Ph.  J9^  J9. J9^  Prof,  in  the  Concordia  College^  St. 
ZfOuiSj  Mo. 

Geobob  a.  Stone,  Esq.,  of  Roxbury,  Mass.,  while  ta^vel- 
ing  in  E^pt,  acquired  a  Papyrus,  found  on  the  body  of  a 
Mummy  in  one  of  the  Rock  Tombs  in  the  hill  called  **Shik- 
abd-el-Gourna"  at  Thebes,  in  October,  1858;  of  which  he  wag 
so  kind  as  to  send  me  an  excellent  photograph.  This  Papy- 
rus, nearly  five  feet  long,  and  ten  inches  wide,  contains  the 
finest  Hieratic  inscription  I  have  ever  seen,  and  is  divided 
into  five  columns.  The  first  column  represents  Osiris,  and 
the  soul  of  the  deceased  standing  before  him ;  on  the  last 
column  the  usual  judgment  of  the  dead  is  depicted.  There 
is  Osiris  in  the  background  of  the  celestial  court,  sitting  upon 
his  throne  above  an  estrade  expressing  the  word  "justice," 
while  Isis  stands  behind  him.  Opposite  Osiris  appears  the 
soul  of  the  deceased,  the  likenesses  of  the  four  seasons,  or 
Horae  of  the  year,  placed  upon  the  hieroglyphic  figure 
"Egypt,"  and  also  Cerberus  upon  a  temple,  expressing  the 
word  "  religion,"  in  order  to  testify  to  the  piety  and  right- 
eousness of  the  man.  Behind  him  Horns  and  Anubis  are  to 
be  seen,  balancing  his  good  and  evil  deeds  against  each  other 
in  a  pair  of  scales ;  the  first  being  expressed  by  an  ostrich 
feather,  i.  e.,  mashi  (justice);  the  other  by  a  goOse,  i.  e.,  bote 
(badness).  The  result  is  recorded  by  Thoth  standing  on  the 
other  side  of  the  judgment-hall.  The  rest  of  the  Papyrus 
contains  a  religious  book  of  the  ancient  Egyptians,  which  is 
wanting  in  the  large  collection  of  the  sacred  Egyptian 
records  at  Turin,  in  the  so-called  "  Todtenbuch,"  57  feet  in 
29 
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leDgtb,  and  written  in  the  time  of  Romulus."  The  title  and 
firet  words  of  the  chaptera  of  this  new  sacred  book  are,  as 
nsTial,  written  in  red  ink. 

Mr.  Stone  is  also  in  poasession  of  "  a  gold  spread-eagle  ta- 
ken from  the  same  Mninmy-case,"  which  proves  that  the  de- 
ceased mnet  hare  belonged  to  the  most  distinguished  persons 
of  his  age. 

Further,  "  a  Scarabieus  of  white  stone,  very  hard,  about  2.5 
inches  long,  and  2  inches  wide,  the  seal  of  the  deceased,  was 
found  in  the  same  tomb,"  of  whieh  also  Mr.  Stone  sent  me  a 
copy.  It  contains  the  following  inscription — see  Plate  XIX^ 
No.  1: 

"The  governor  of  the  people,  the  lord  of  both  the  coun- 
tries, namely ;  the  king  crushing  and  jnatifying,  the  selected 
of  Amnn,  the  strong  one,  the  crusher  of  the  wieked,  the  illn- 
minator  of  the  whole  kingdom,  the  offspring  of  the  Lord,  the 
master  of  the  lands,  namely :  The  beloved  of  Aniun,  the 
splendent;  Shiahank,  the  fervid,  the  deliverer  of  life,  the 
ci-usher  of  all  malefaotoi-s." 

From  this  seal  we  learn  that  the  deceaaed  was  once  in  llie 
service  of  the  king  Sbisbak,  the  first  of  the  XXII.  Dynasty, 
about  the  year  1050  B.C.;  for  the  Egyptian  monuments 
mention  two  different  kings,  called  ShishA,  Shiahank,  Seson- 
ohosis,  of  whom  tlie  younger  one  took  Jerusalem  in  the  fifth 
year  of  Rchoboam  (1  Kings  si.  40);  i.  e^  in  945  B.  Ct  As 
then,  according  to  Manetho,  Shisliak  I.  reigned  124  years  be- 
fore Shishak  II.,  in  945  B.  C.,  it  is  obvious  that  the  deceased 
being  decorated,  like  Joseph,  with  tlie  seal  of  his  king,  Shi- 
shak  I.,  must  have  lived  about  1050  B.  C. ;  consequently,  he 
waa  a  contemporary  of  the  kings  Saul  and  David.  It  is  on 
account  of  this  early  ago  that  this  Papyrus-scroll  contains  so 
excellent  and  careful  a  handwriting. 

Further,  in  the  "  same  tomb,  on  the  body  of  the  deceased, 
a  Tablet  waa  found,  representing  the  said  king  upon  bis  war- 
chariot  with  two  horses  and  a  groom,"  accompanied  by  tlie 
following  inscription — see  Plate  XIX^  No.  2 : 

"The  companion  of  the  king  of  the  people,  bruising  the 
world,  the  donor  oflife  to  the  oppressed,  the  punisber  of  those 
who  were  bruising  the  world." 

From  this  inscription  we  learn  what  was  the  business  of 
the  deceased,  the  companion  of  his  king.  For,  as  Shishak  It 
the  bead  of  a  new  dynasty,  had  slain  the  last  king  of  the 
XXI.  Dyu.,  and,  like  the  kings  in  Israel,  destroyed  his  rela- 
tions and  partisans,  rebelling  in  different  provinces,  by  force 


*  See  Transftctioiis  of  the  Academy  of  Science  of  St.  Louis,  Vol,  I., 
p.  282. 
t  Tranwctioofl  of  llie  Academy  of  Science  at  St.  Louis,  Vol.  I.,  p.  265. 
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of  arms,  the  deceased  must  have  been  the  companion  of  the 
king  in  his  expeditions  against  the  Egyptian  rebels. 

All  these  objects,  the  Papyrus  inclusive,  for  which  Mr. 
Stone  paid  £90  stg^  were  found,  in  1858,  in  the  same  tomb 
by  one  of  the  Theban  mountaineers,  who  stated  ^  that  he  had 
never  seen  a  Mummy  so  carefully  and  perfectly  preserved ; 
that  it  was  covered  with  linen  of  a  texture  nearly  as  fine  as 
silk ;  that  the  head  of  the  Mummy  was  covered  bv  a  mask, 
painted  and  gilded  :  and  in  the  upper  room  of  the  Tomb  dis- 
covered in  1857,  stood  four  jars  icanopi']  of  oriental  alabas- 
ter, with  figure  heads,  the  whole  covered  with  hieroglyphics, 
and  enclosed  in  a  box  of  hard  yellow  wood,  also  covered  with 
inscriptions.  The  jars  and  the  box  were  sold  to  Lord  Henry 
Scott,  a  young  Englishman,  and  they  are  probably  in  his  pos- 
session. The  Mask  he  sold  to  a  Copt  who  collected  and  sold 
antiquities  at  Thebes,  and  the  Copt  transferred  it  to  the 
French  Consular  Agent  at  that  place  ;  and  it  is  either  in  his 
possession,  or  in  the  French  Museum  at  Paris.  The  Tablet 
was  tied  around  the  neck  of  the  Mummy  by  a  string ;  the 
ScarabaBus  lay  on  the  breast,  and  the  Eagle  and  Asp  were 
nailed  on  the  top  of  the  Mummy-case.'' 

Now,  what  may  be  the  contents  of  this  very  remarkable 
Papyrus-scroll?  Mr.  Stone,  as  he  wrote  me,  sent  copies  to 
"  several  persons  in  New- York,  who  attempted  the  transla- 
tion, but  failed ;"  probably  because  they  were  acquainted  only 
with  the  system  of  Champollion,  according  to  which  nobody, 
as  yet,  has  succeeded  in  translating  one  line  of  a  hieroglyphic, 
or  Hieratic  text,  down  to  this  day,  as  is  known. 

Above  the  head  of  Osiris,  in  the  first  section,  we  find  the 
following  inscription — see  Plate  XIX.,  No.  3  : 

"  This  is  the  likeness  of  Osiris,  the  powerful,  the  prince  of 
the  fullness  of  the  earth  in  both  the  worlds,  the  mighty  god- 
head, the  ruler  of  the  work  of  both  the  worlds." 

Above  the  picture  of  the  deceased  the  following  is  written, 
also  in  the  hieroglyphic  character — see  Plate  XIX.,  No.  4 : 

"  The  chief  of  the  Crethi  (the  royal  life-guard)  in  the  city 
of  the  Sun  (i.e.,  Diospolis  or  Thebes)  :  Hor-sebe  (i.e.,  the 
sword  of  Horus),  the  son  of  the  heavenly  herdsman  (i.  e.,  be- 
ing united  with  God)  Zor-ine,  the  thrice  mighty." 

behind  the  same  picture  the  following  hieroglyphic  inscrip- 
tion is  written — see  Plate  XIX.,  No.  5 : 

"  The  celestial  (i.  e.,  the  apotheosed),  the  divine  flame,  the 
radiant  Sun,  the  head  of  the  formidable  Crethi,  the  sword  of 
vengeance,  whose  life  was  this :  he  has  crushed  the  wicked  ; 
crushed  the  head  of  the  trespassers  on  what  was  holy,  in  the 
boundaries  of  the  state  of  On  (Thebes)  ;  cut  up  the  perpetra- 
tors of  wrong  in  the  province  of  (the  god)  Tore ;  commanded 
the  Crethi,  the  warriors,  in  the  province  of  the  supreme  gov- 
ernment (Thebes)  ;  pierced  the  malefactors  in  the  provmce 
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of  the  god  Thumiis;  slaughtered  the  murderers  of  the  inhab- 
itants in  the  province  of  the  beneficent  goddcsBCB  Men!  and 
Oni,  viz :  Hor-Bebe,  the  eon  of  the  heavenly  herdeman,  Zor- 
ine,  the  thrice  mlglity." 

The  second  column  of  the  Papyrus  contains  the  introduc- 
tion  and  the  beginning  of  the  gacred  book  itselt^  written  in 
the  Hieratic  character,  of  which  the  following  is  a  traaslation 
—see  Plate  XIX.,  No.  6 : 

"The  Book  of  Hymns  for  singing  the  glories  of  him  who 
made  the  lais  (the  earth),  (the  glories)  of  that  invisible  being 
who  made  Osiris  (tiie  sun),  the  originator  of  the  life  of  his 
race,  the  originator  of  the  life  of  his  nation,  and  the  originator 
of  the  circle  of  the  solar  year  with  its  seasons  ;  the  builder  of 
the  sacrificial  qnadrupeda,  being  convenient  for  liim  in  his 
house  of  light,  and  ordered  by  hie  father,  the  lord  governor ; 
the  originator  of  the  prieata  for  his  race  in  the  firmament, 
(and)  for  Adon,  the  Lord;  (who  made)  the  Meni  (the  moon), 
the  originator  of  the  flaxseed,  of  her  own  sex,  and  of  the  spin- 
ners and  weavers  for  the  races  in  both  the  regions  of  Egypt, 
and  also  of  the  makci-s  of  cloths  for  the  people;  (who  made) 
the  most  holy  one,  the  apotheosed  mighty  chief  of  the  Cre- 
thi,  the  warriors  of  the  mighty  Egyptians,  those  in  the  city  of 
the  Sun  (Thebes),  the  capital  of  the  sovereign  of  both  the 
mighty  Egypt«,  of  the  shepherd  of  all  bom  in  Egypt  and  its 
vicmities,  (viz.)  Horsebe,  the  son  of  the  heavenly  herdsman 
(i.  e.,  the  apotheosed)  Zorine,  the  mighty. 

"PrMse,  praise,  praise  him  who  built  this  powerful  eminent 
creature,  this  cutting  sword,  for  prudence  thine  ;  who  also 
raised  myself,  who  made  the  men,  the  powerful,  the  lords  of 
future  eternity ;  who  made  that  man  of  (lod  ;  (praise  him) 
the  creator  of  both  the  worlds,  who  is  living  in  the  odorous 
regions,  in  the  gardens  of  smiling  lilies. 

"He  (the  deceased)  speaks  thus:  I  am  myself  the  most 
holy  one,  having  entered  the  boundaries  of  the  heavens,  the 
mighty  potencies  (the  celestial  powers — vir.^  I)  the  mighty 
chief  of  the  mighty  Crethi  of  the  king  of  the  mighty  Egyp- 
tians in  the  city  of  On,  the  capit.al  of  the  king  of  both  the 
mighty  Egypts,  the  shepherd  of  all  bom  in  E^pt  and  ita  vi- 
cinities, (viz.)  Horsebe,  the  son  of  the  commissioner  of  the 
grains,  the  heavenly  herdsman  (the  apotheosed)  Zorine,"  and 
so  forth. 

ANNOTATIONS. 

The  Egyptian  coloring  of  these  texts  will  not  Burpnso  any 
one  who  is  acquainted  with  oriental  writings.  As  to  the  hie- 
roglyphic figures  occurring  in  those  specimens,  they  have  all 
been  explained  in  extetMo,  both  syllabically  and  alphabetical- 
ly, in  my  Grammatica  ^gyptiaca,  Leipsic,  1855. 

The  system  of  ChampoTlion,  according  to  which  no  bicro- 
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gl3rphic  figure  expressed  a  syllable,  is,  as  it  seems,  refated  also 
by  a  fact  reported  in  Dr.  Livingstone's  Travels  in  Africa ; 
for  It  is  known  that,  according  to  Biblical  traditions,  all  the 
inhabitants  of  that  country  are  descended  from  Ham ;  and 
from  the  Egyptians  and  from  the  Classics  we  learn  that  the 
first  colony  coming  out  of  central  Asia  was  that  of  Menes 
(Mizraim)  in  2780  B.  C,  666  years  after  the  deluge  *  Prof. 
Pott  of  Halle,  in  his  lar^e  learned  work  concemmg  all  the 
languages  of  Afiica,  has  demonstrated  that  all,  except  two  or 
three  spoken  on  the  coasts,  are  related  the  one  with  the  other 
as  sisters,  and  particularly  with  the  Coptic  language,  spoken 
in  Egypt  since  the  time  of  Menes  (2781  B.  C.)  As  then,  ac- 
cording to  Biblical  histoiy,  the  whole  of  Africa  was  colonized 
by  the  Egyptians  since  Menes,  it  is  probable  that  all  the  tribes 
going  out  of  Egypt  carried  the  same  arts  and  sciences  with 
them  into  their  own  countries,  particularly  the  same  method 
of  expressing  their  ideas  by  figures.  Now,  Dr.  Livingstone 
relates  that  he  met,  in  central  Africa,  with  a  colony  in  an  ex- 
traordinary degree  civilized  and  learned,  which  used  but  syl- 
labic signs  in  order  to  express  words.  "  The  people  of  Ber- 
megai,"  he  says,  "have  a  written  language.  Their  alphabet, 
if  we  may  so  call  it,  consists  of  about  two  hundred  and  eighty 
letters  or  characters,  each  character  representing  an  entire 
syllable;  and  these,  variously  combined,  constitute  all  the 
words  in  the  language.  Many  of  their  words  bear  a  striking 
resemblance  to  Hebrew  words  of  the  same  signification."  f 
This  fact,  I  think,  is  a  new  confirmation  of  my  hieroglyphic 
system,  and  a  new  confutation  of  Champollion's. 

Afl  regards  the  hieroglyphic  groups  and  words  contained  in 
those  specimens,  a  great  many  of  them  occur  in  the  inscription 
of  Rosetta,  on  the  Obelisk  translated  by  Hermapion,  and  in 
the  other  bilingual  inscriptions,  or  in  the  whole  fifteen  texts 
explained  in  my  "Theologische  Schriften  der  alten  ^gypter, 
Leipsic,  1855,"  where  they  have  been  already  deciphered,  re- 
duced to  Coptic  roots,  and  translated.  A  few  words  were 
quite  new  to  me,  although  my  Dictionary  contains  nearly  six 
thousand  articles ;  wherefore  the  question  is,  whether  they 
are  correctly  translated  or  not.  As,  however,  they  must  re- 
cur in  other  places  and  in  other  connections,  the  future  may 
confirm,  or  correct,  some  particulars  in  my  translation. 

I.    The  Scababaus. 

1.  The  flax-stalk  is  translated  in  the  Rosettana  by  hing^  in 
Coptic  suten^  and  stands  veiy  often,  in  different  copies  of 

*  See  mj  Berichtigungen  der  alten  Greschichte  und  Zeitrechnung,  auf 
Grund  neuer  histor.  u.  astronom.    Hulfsm.  Leips.  1866. 

t  Dr.  Liringstone's  Serenteen  Years'  Explorations,  etc.  Philadelphia, 
1858.    p.  228. 
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the  same  text,  lor  the  tlii-cc  letters:  flax-stalk  (a),  mount 
((),  and  waves  {»).  Its  nnme  in  the  modem  Coptic,  is 
ahenlo ;  in  the  ancient  or  "  sacred  dialect,"  xatht,  like  the 
Hebrew.  Consequently  the  flax-Btalk  alone  contained  in  its 
name  the  consonants  sttt,  and  expressed  them  syllabically  in 
many  Egyptian  texts.  The  8ubseqnent  mount,  which  com- 
monly follows  all  syllabic  figm-es,  as  I  have  demonstrated  in 
my  Grammatica  JEgyptiaca,  sjgniiios  that  the  preceding  hie- 
roglyph pronounces  s^llabioally.  Thus,  then,  the  word  auten 
(king)  was  expressed  in  Egypt  by  the  figure  of  a  flax-stalk, 
because  its  name  contained  the  same  consonants  which  are 
contained  in  the  word  suten  (king),  as  the  Rosettnna  trans- 
lates. According  to  Chanipollioa  this  same  flux-stalk  sounds 
3,  and  is  an  abbraviation  of  the  word  stiten;  a,  practical  sys- 
tem, which  obliges  the  hieroglyphist  to  take  a  single  a  for 
five  letters,  for  the  word  aitten  ;  then,  why  not  also  for  sat 
(mist),  or  sat  (the  seed),  or  saat  (to  leave),  or  set  (a  savioor), 
or  sit  (a  snake),  or  soil  (glory),  or  Hi  (perfiime),  or  sote  (the 
arrow),  or  stati  (the  steel),  or  totep  (the  elector),  or  sotf 
(pure),  or  so«A  (a  joke),  and  bo  on?  Wliat  brain  would  be 
capable  of  translating  correctly  a  hieroglj-phic  inscription, 
consisting  of  100  words,  of  which,  as  usual,  80  express  ab- 
breviated words  of  that  kind. 

2.  The  wasp  signifies,  according  to  Horapollo,  the  obedient 
people;  and,  indeed,  shal  uki  (the  wasp)  contains  the  same 
consonants  that  are  in  the  word  skol,  or  thiol  (people). 
What  reason  there  was  for  expressing  the  idea,  people,  sym- 
bolically by  a  wasp,  ChampolLon  never  explained. 

3.  The  vessel,  including  the  royal  name,  is  not  at  all  a  sym- 
bolic sign  for  the  word  "  name,"  in  Coptic  ran,  but  the  vessel 
was  called  ran,  and  therefore  it  expressed  eyllabically  the 
word  ran  (the  name),  because  both  eont:unod  the  same  con- 
sonants. It  is  trne,  the  word  ran  (vessel)  is  wanting  in  our 
Coptic  Dictionaries ;  they  offer,  however,  the  word  me-raii, 
(water-vessel),  and  in  the  Hebrew  we  find  the  word  aron 
(vessel,  shrine) ;  white  the  Coptic  me  signiGes  water. 

7.  The  fos,  in  the  modern  Coptic  bashur  and  bashi,  was, 
in  the  old  Coptic,  pronounced  baxur  and  baki,  because  it  ex- 
presses in  many  monuments  the  name  of  the  king  Bokar 
(Bokharis),  and  since  k  commonly  changes  into  ah.  For  the 
same  reason  the  fox  expresses  the  word  hek  (crushing),  as  is 
the  case  in  IV,,  17.  In  the  latter  place  this  same  word  bek  is 
expressed  by  the  whip,  which  is  there  the  phonetic  deter- 
minative of  the  fox,  viz.,  hk.  According  to  Champollion's 
Symbolical  theory,  our  king  was  the  ^^gardien  de  la  viriti" 

13,  14.  The  sparrow-hawk  signifies,  according  to  Cliam- 
polllon,  a  sparrow-hawk,  and  the  stone,  a  stone ;  consequently, 
king  Shishak  was  at  that  time  a  sparrow-hawk  of  the  stones, 
or  rather — as  the  hawk  tropically  signified  also,  by  means  of  a 
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quid  pro  quo^  a  king — ^the  king  of  the  stones.  Fortunately, 
however,  the  same  words  occur  in  IV.,  15,  where  the  whip 
(tooshy  in  the  ancient  Coptic  bok)  again  signifies  the  wora 
bek  (crushing).  As,  then,  the  sparrow-hawk  was  also  called 
bek^  it  expressed  syllabically  that  same  word  bek  (crushing), 
while  the  stone  (tab)  syllabically  expressed  the  word  thooe 
(wicked).  Thus,  then,  our  king  was  simply  "  the  crusher  of 
the  wicked ;  or,  according  to  Champollion,  "  the  guide  of  the 
stones.'' 

18.  The  goose  cpt  does  not  at  all,  as  Champollion  imagined, 
signify  the  Coptic  word  she  (son) ;  it  sounds  syllabically  bate 
(germen,  offspring)  ;  as,  e.  g.,  the  said  judgment  of  the  dead 
proves.  For,  we  have  seen,  that,  there,  the  righteousness 
(mashi)  of  the  deceased  was  expressed  by  the  ostrich  feather 
{mashijy  and  his  badness,  on  the  other  scale,  by  the  £006e 
(opt)  representing  syllabically  the  word  bote  (badness).  Prob- 
ably, however,  according  to  Champollion,  our  good  geese  were 
once  very  bad. 

24.  The  figure  mount  is  not  very  clear  in  the  copy  sent  me 
by  Mr.  Stone,  and  therefore  my  translation  may  not  be  reli- 
able. 

28.  The  eye  expresses  not  only  the  a,  and  e,  and  i,  and  the 
word  irt  (to  make),  as  ChanipoUion  discovered,  but  also, 
being  its  vulgar  name,  bal  and  barj  e.  g.,  in  bar-cUiofiy  oculos 
lyncis,  syllabically  d^and  ^;  wherefore  it  expresses  very  often 
the  words  bar  (the  son),  and  bara  (to  make).  For  that  rea- 
son I  refer  the  group  in  question  to  the  Coptic  words  bar-ef 
or  boUef  (fervid),  and  that  eye  No.  15  to  the  root  bol  (making 
illustrious),  and  the  groups  VI.,  88,  161,  to  the  word  bol-wi 
(vicinities).  This  eye  is  an  inexplicable  mystery  for  Cham- 
pollion and  his  partisans. 

For  the  rest,  many  of  the  titles  given  here  to  king  Shishak 
were  stereotyped  in  Egypt,  and  were  therefore  repeated ;  and 
they  were  translated  in  the  Rosettana. 

n.    Thb  Tablet. 

4.  This  hieroglyph  represents,  as  I  have  demonstrated  in 
my  Grammatica  -^gyptiaca,  the  forehead,  in  Coptic  iehne  / 
wherefore  it  expresses  syllabically  all  words  containing  the 
same  consonants,  particularly  here  the  word  tno  (to  bruise), 
commonly  the  number  10  (ten),  in  the  modern  Coptic  merU^ 
in  the  ancient  ten ;  and  I  do  not*  doubt  that  fi-om  a  similar 
aboriginal  root  our  ten^  the  Anglo-saxon  tyn^  the  German 
zehn^  the  Dutch  tien^  are  derived,  together  with  the  Coptic 
ten  (decern).  According  to  Champollion  the  said  front  signi- 
fies always  symbolically  the  number  10 ;  and  so  we  get  the 
wonderful  sense  that  king  Shishak,  at  that  time,  was  called 
the  figure  10  of  the  mount. 

9.  The  hatchet  always  signifies,  according  to  Champollion, 
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via.,  symbolically,  a  god ;  but  lie  never  <lemon8trated  what  ra- 
tional affinity  existed  between  a  god  and  the  axe  of  a  butcher. 
In  the  mean  time  we  find  that  the  same  word  god  ia  alphabet- 
ically expressed,  in  different  copies  of  the  same  text,  by  three 
figures,  viz.,  the  hatchet  (A),  the  mount  (t),  and  the  waves  (n), 
which  g^ves  the  word  hater  (hammer,  hatchet),  and  also  htor 
(□ocessitas,  arbitrium,  potestas)  ;  in  short,  every  kind  of  su- 
premacy. In  the  Hebrew,  the  same  word  adar  signifies 
mighty,  powerful ;  and  thus  every  one  sees  that  the  "  hatchet " 
here  expresses  syllabtcaliy  htor,  the  supremacy  of  the  king 
Shishak  over  the  bruised  rebels ;  while  Champollion  gives  the 
nonsense  that  the  kin^  was  the  god  of  the  enemies  which  he 
bad  killed  before. 

IV.    Above  tbb  Socl. 

1,  The  lion's  claw,  in  the  modem  Coptic  daame,  and  cor- 
ruptly dsadame,  in  the  ancient  sacred  dialect  kame,  expresses 
the  same  consonants  km  in  many  words,  e.  g.,  in  the  name  of 
the  king  P-Samus  (P-Kamns),  in  Kerne  (Egypt),  as  the 
Rosettana  demonstrates,  in  dsotn,  kom  (force),  as  Horapollo 
says,  in  koma,  corruptly  »fiem,  altitudo,  summitas,  and  otners. 
Therefore,  it  expresses  here  syllabically  dsom  (the  chief),  and 
below  dsome  (the  book).  How  it  was  possible  to  signify  all 
these  words  and  proper  names  symbolically,  or,  according  to 
the  law  of  abbreviation,  by  the  lion's  claw,  Champollion  and 
his  partisans  may  explain  themselves. 

3.  The  group  shetshot,  the  ancient  ketkot,  originated  from 
the  root  hot,  shot,  g/tetsAot  (to  cut,  secare),  and  therefore  it 
corresponds  exactly  with  the  Hebrew  Crethi,  derived  from  the 
root  carath  (to  cut,  secare).  Those  Crethi,  however,  as  well 
.IS  the  Plethi,  represented  not  the  royal  life-guard  only;  they 
also  served  as  the  standing  army  of  David.  The  same  we 
find  in  Egypt,  where,  as  Herodotus  says,  the  royal  array  con- 
sisted of  two  classes,  viz^  of  the  Hermotybies  and  the  Calasirii. 
Thus,  the  deceased  was,  while  living,  the  chief  of  the  Egyptian 
Crethi,  or  Kotket,  in  the  residence  of  the  king  Shishak  at 
Thebes,  On-baki,  Heliopolis,  Diospolis,  about  1050  B,  C,  in 
the  times  of  Saul  and  David. 

4.  The  sitting  figure,  from  the  root  hmaas,  hemsi  (to  sit), 
occurs  17  times  in  our  texts,  always  expressing  the  words 
which  contain  the  some  consonants  ma,  or  rather  msh  in  the 
ancient  Coptic.  Sometimes  the  connexion  only  decides  to 
what  Coptic  word  the  figure  is  to  be  referred.  According  to 
Champollion,  it  gives  in  all  places  the  wonderfully  fitting 
sense  "wife." 

12,  13,  14.  At  first  t  was  inclined  to  take  these  groups  for 
the  name  of  Horsebe's  father,  or  for  his  office,  which  in  all  fii- 
neral  Papyri  precedes  the  name.  But  the  same  groups  obvi- 
ously express,  in  VI.  83  and  156,  the  words  shepnerd,  herds- 
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man ;  and  the  father's  office  precedes,  in  165,  the  groups  in 
question.  Further,  all  funeral  Papyri  put  after  the  name  of 
deceased  persons  the  words  nuuhi  moshiy  justificatus  Justus, 
corresponding  with  our  ^blessed,"  beatus;  while  they  are  want- 
ing here,  and  are  substituted  by  the  words  na  neat  tsar  (L  e., 
one  who  entered  the  boundaries  of  heaven),  put  before  the 
proper  name.  Consequently,  the  groups  12,  13  and  14  must 
express  the  idea  Justus  justificatus,  or  Hhe  late,''beatus;  and 
inaeed  they  signUy  a  heavenly  herdsman,  or,  in  the  first  sig- 
nification, a  man  who,  like  the  sun  and  the  moon,  walks 
through  the  starry  heavens.  That  is,  according  to  the  Egyp- 
tian tneolo^,  the  souls  of  the  pious  were  united  with  the  bun 
and  other  deities,  and  performed  with  them  their  heavenly 
revolutions.  The  same  ideas  are,  as  we  have  seen,  expressed 
by  the  groups  Y.,  1,  2 ;  YI.,  135,  and  others,  containing  the 
words  na  neat  dsor^  i.  e.,  beine  elevated  to  the  heavens,  or 
walking  through  the  celestial  fields. 

15, 16.  The  name  Zorine  probably  means  the  likeness  of  the 
heavens ;  for  the  firmament  is,  in  the  Coptic,  called  zro  and 
tar2ro^  and  ine  is  likeness. 

y.    Bbdikd  the  Soul. 

3.  This  vase  signifies,  in  the  Rosettana,  III.,  25,  dMr,  em- 
balm, condire ;  wherefore,  according  to  the  context,  it  ex- 
presses syllabically  the  word  deere^  ardor,  or  the  flame  of  Gtod, 
the  divine  ardent  sun. 

7.  The  walking-man  {mashi)  stands  here  for  the  lion's  claw 
in  the  same  group ;  wherefore  it  must  express  the  same  idea  by 
another  word,  viz.,  mesfi^  the  prince,  for  dsom^  the  chief.  Ob- 
viously, both  the  groups  state  Horsebe  to  have  been  the  com- 
mander of  the  royal  life-ffuard. 

12.  This  statue  {tab)  signifies,  in  the  Rosettana,  the  word 
tove^  progenitor,  originator ;  and  here,  as  the  context  requires, 
syllabically,  tob^  ultor.  Champollion's  system  brings  out,  Hhe 
sword  of  the  Mummy"— of  course,  symbolically. 

18.  The  same  system  creates  here  a  new  wonder,  a  king 
being  the  ^  watchman  and  the  leader  of  the  stan^  heavens. 

29.  The  form  tene^  sounding  tn  in  Tent3rris,  Tenhur,  and 
others,  signifies  an  Egyptian  Nomos  or  province ;  and  it  is 
known  that  all  the  Nomi  were  presided  over  by  different  dei- 
ties, from  which  their  names  were  derived.  According  to 
Champollion,  all  the  rebels,  suppressed  by  our  captain,  resi- 
ded in  different  "chambers"  of  different  gods. 

41.  From  Champollion  we  learn  that  our  chief  of  the  Cre- 
thi  was,  at  the  same  time,  a  "  priest "  in  the  service  of  the 
enemies. 

YI.    The  Hieratic  Text. 

1.  The  words  home  etn  smusvi  hosen  soneen — ^i.  e.,  "The 
Book  of  Hymns" — are  the  title  of  many  similar  Egyptian  Pa- 
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pyri,  of  wMch  two  bavc  been  publishecl  by  H.  Bragscb  in 
1851.  According  to  Champollion,  liowever,  he  spells  Nos.  3 
— 6,  sai  an  sinetTt,  and  brings  out  the  nonflenee,  "  Liber  Me- 
tempsychosis." Thus  the  curious  title  of  the  Hymn  Book 
originated :  "  Sat  an  stTisin,  eive  Liber  Metempaychosis  vete- 
nim  jEgjiHionim  e  duabua  papyris  fiincralibus,  hleraticis  sig- 
nis  ex  oratis,  nunc  primum  edidit,  Latine  vertit,  notas  uljecit 
il.  Brugsch,"  etc.  The  lion's  claw,  aeiiording  to  Brugsch,  sig- 
uiftCB  "be^nning,"  as  he  translates. 

-1.  The  handkerchief,  called  fcaiei,  and  depicted  in  the  handfi 
'>f  a  thousand  human  figures  on  Egyptian  monuments,  ex- 
])re8ses  the  syllable  ks  (kos)  in  the  word  "Graikos"  (Greek) 
upon  the  Rosotta-stone,  and  likewise  ka  in  many  other  words ; 
therefore  it  gives  here,  determining  the  word  amuiui  (pnuses), 
the  modem  Coptic  hos,  the  ancient  Aoa — canere,  celebrare, 
laudaro.  Accordino;  to  Champollion,  wc  see  here  tUe  figure 
of  an  Egyptian  penknife,  and  one  of  Champollion's  symbolic 
determinatives,  mdicating  "to  what  class  of  things  the  prece- 
ding group  belonged  ";  consequently  the  "prMsing"  belonged, 
among  the  sage  Egyptians,  to  the  class  of  "penknives." 

10.  Isis  was  not  only  the  goddess  of  the  moon,  but  (her 
name  being  an  appellative)  also  the  earth,  as  Flutarchas  (De 
Oair.  et  Is.,  page  366)  expressly  saya  "  ^gyptii  corpus  Isidts 
lerrara  putant. 

12.  This  group  signifies,  according  to  Champollion,  ore 
thousand  gods,  or  the  god  of  the  numuer  1000,  because  he  ig- 
nored that  the  leaf  of  the  lotus,  in  Coptic  ihovt,  i.  e.  koSe, 
kope  in  the  ancient  dialect,  expressed  the  syllable  kp  in  kap 
(obscuros)  ;  that  the  fotlowuig  leaf,  e.  g.,  eg  or  s,  made  the 
substantive  "  obscuritas  " ;  that  the  subsequent  figure,  ham, 
signified  "  ens,"  being,  and  that  the  whole  translated  "  ens  ob- 
souritatis,"  iuTisible  being. 

18,  19.  The  author  calls  Osiris  the  originator  of  difierent 
classes  of  human  and  animal  creatures,  which  is  explained  by 
the  Egyptiofl  Mythology,  For  the  first  sacred  book  of  the 
Egyptians,  translated  m  my  Summary,  says  expressly  that 
the  Oabiri,  the  planetary  gods,  "  worked  for  their  master, 
their  creator ;"  that  they  had  cooperated  in  the  work  of  crea- 
tion; that  each  of  tliem  had  formed  specific  classes  of  men, 
animals,  plants,  etc.*  Thus,  e.  g^  to  the  Ducatiia  of  the  Sun 
belonged  the  lungs,  the  priests,  the  good  princes,  the  victors, 
riches,  lar^  cattle,  etc.,  as  the  ancient  Astronomers  say. 

16.  The  combed  flax,  called  in  the  modern  Coptic  seppi, 
in  the  ancient  shepe,  expresses  the  so  frequent  auxiliary 
verb  &hope  (to  make,  create),  the  German  nhaff'-en,  sftotpf-er, 
and  occurs  in  our  texts  not  leas  than  nine  times  in  that  i 
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same  signification.  Champollion,  ignoring  the  syllabic  power 
of  the  hieroglyphs,  teaches  this  figure  as  always  sounding  «, 
to  change  all  verbs  into  intransitives.  Consequently  the 
next  word  Osiris,  although  followed  by  ''  the  determinative 
god,''  was  not  a  substantive,  but  a  verb,  and  so  the  following 
nonsense  comes  out :  ^'  God  the  creator  osiriavit  or  osiriatos 
est."  This  hieroglyph  alone,  by  its  frequency,  prevents  all  the 
followers  of  Champollion's  unsound  acrophonic  system  from 
translating  whole  Egyptian  texts.    Compare  YI.,  41,  111,  116. 

25.  The  word  ranpe^  in  the  modem  corrupted  Coptic 
rampcy  from  which  rompl  (the  year)  originates,  means,  in  its 
first  signification,  a  ring,  a  circle. 

42.  The  mount  with  a  forest  (shta)  expresses,  according  to 
Champollion,  a  crown  and  also  a  feoBt^  and  the  subsequent 
"  determinative,"  the  figure  of  a  god,  brings  out  "  a  god  of 
festivities ;"  a  godhead  totally  unknown,  as  yet  in  our  My- 
thologies. The  man,  however,  in  Coptic  ham  (homo),  being 
copulated  with  the  syllable  9kt^  i.  e.  Bhot  (sacrifice),  gives,  ^  a 
man  of  sacrifices,  a  priest." 

47.  The  word  Adon  is  wanting  in  all  Coptic  Dictionaries ; 
the  context,  however,  teaches  that  it  signifies  the  creator  of 
the  earth,  of  the  sun  and  moon.  It  is  obvious  that  Adon 
among  the  ancient  Egyptians  corresponded  with  the  Hebrew, 
or  rather  antediluvian  Adon^  the  Adonis  of  the  PhoBnicains, 
the  Lord. 

49.  The  crescent,  being  determined  by  a  man,  signifies  ac- 
cording to  Champollion,  the  god  of  the  moon.  That  same 
crescent,  however,  expresses  in  certain  Nativities  of  the  king 
Menes,  refemng  to  the  year  2780  B.  C,  the  syllable  mor  and 
this  very  same  name  Meni,*  from  which  we  learn  that  the 
crescent  or  moon  was  not  at  all  a  symbolic,  nor  especially  a 
"  figurative  "  figure ;  but  that  the  moon,  in  the  ancient  Coptic, 
was  called  Meni  like  the  Hebrew  m€m,  the  Greek  mene  and 
mona^  the  Gothic  mena^  the  Saxon  mona^  the  Dutch  maan^ 
the  Danish  maane^  the  Swedish  mana^  the  Lapponic  mana^ 
the  English  moon^  the  German  mond. 

51.  The  word  pishte  (flax),  has  also  disappeared  in  the 
modern  Coptic,  and  is  obviously  derived  from  the  primitive 
language,  from  the  Hebrew  pishte  (flax).  The  annexed  fig- 
ure of  the  pupil,  hrOj  expresses  not,  as  usual,  the  sun,  but  the 
word  /ler  (seed),  because  both  words  contained  the  same  con- 
sonants. According  to  Champollion  the  flax  belonged  to 
"  the  class  of  suns  or  pupils."  The  author  ascribes  to  the 
goddess  of  the  Moon  the  flaxseed,  the  sex  of  the  spinners  and 
weavers,  and  the  makers  of  cloths,  according  to  the  Egyptian 
Mythology,  which  refers  the  female  sex  and  its  labors  to 

*  See  my  Berichtigungen  der  alten  Geschichte,  p.  199 ;   Summary  of 
Recent  Discoveries,  p.  98. 
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the  Moon,  or  Isia,  as  is  to  be  seen  in  my  Astronoinia  ^^p- 
tiaca.  These  opinions  must  be  very  old,  since  even  in  Ger- 
many it  was  once  believed  that  the  flaxseed  would  prosper 
best  in  those  years,  which,  according  to  the  old  Calendars, 
were  presided  over  by  the  planet  Venus,  the  tutelar  goddess 
of  the  flax. 

84.  According  to  Champollion  our  Captain  waa  Osiris  him- 
se\£,  or  rather  an  "  Osirian." 

62.  This  group  signifies "  le  dieu  Thollmnen  "  and  gives,  ac- 
cording to  Charapollion,  the  wonderful  sense  :  the  makers  of 
the  gods  Thothunen. 

112.  This  group  is  translated  in  the  Rosettana  by  man,  and 
probably  refers  to  the  Coptic  sabe,  sapiens,  because  the  door- 
oar  expressed  the  syllable  ab,  and  the  joined  figure  of  a  man 
(ham)  explains  the  whole  :  ens  sapiens,  a  rational  being,  the 
wise.  This  group  is  also,  together  with  many  thousand  simi- 
lar ones,  an  inexplicable  mystery  to  the  Champ  oil  ioniats. 

114.  Horapollo  I.,  34,  35,  testilies  that  the  Phmnix  express- 
ed the  word  "  longiBvus,"  won  eneh,  i.  e^  living  a  long  time, 
or  eternal ;  which  corresponds  -with  the  name  of  the  Phcenii, 
benne  or  beno.  The  following  syllable,  kb,  probably  refers 
to  the  word  shobe,  the  old  Coptic  kope  (future)  or  to  the 
word  ahibe,  kibe  (transmutation)  ;  wherefore  we  may  tran- 
slate, "  who  created  the  men,  the  lords  of  the  future  etern- 
ity," or  "  the  lords  of  the  eternal  permutation."  I  am  not 
sure  whether  I  have  correctly  translated  these  groups, 
which  occur  very  seldom  in  Egyptian  writings.  According 
to  Cbampollion,  the  Phrenix  si^ified  B)-mbohcally  the  inun- 
dation ;  consequently  the  Egyptian  men  were,  at  that  time, 
the  "lords  of  inundation." 

138.  The  figure  of  a  wound  expresses,  according  to  Cbam- 
pollion, symbolically,  the  idea  "pouring  out,"  and  gives, 
being  determined  by  a"  wife,"  the  pretty  fitting  sense  that  the 
soul  of  the  defunct  had  entered  tho  woman  of  pouring  out. 

165.  The  office  of  Horaebe's  father  is  expressed  by  the 
words  dgah  (committere  aliqnid  alicui),  and  d«me  (satio) ; 
wherefore  we  translate :  commissioner  of  grains.  It  ia  known 
that  the  Egyptians  were  obliged  to  ^ve  the  tenth  part  of  all 
grains  grown  in  the  country  to  the  king',  and  for  collecting 
such  tributes  certainly  different  persons  m  different  provinces 
must  have  been  employed  as  representatives  of  the  king. 
The  Mummy-cBse  of  an  officer  and  royal  vice-regent  of  that 
kind,  bom  in  1524  B.  C.,  is  preserved  in  the  Museum  at  Leip- 
sic,  as  I  have  demonstrated  in  my  Theologische  Schriilen  der 
alten  .-Egypter  ubersetrt  cet.,  page  229,  and  my  Berichtigun- 
gen  der  alten  G«schichte,  cet.,  page  152. 
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On  this  occasion  I  feel  obliged  to  recur  to  an  article  in  the 
^^ Atlantis,  a  Ptegister  of  Literature  and  Science,  conducted  by 
Members  of  the  Catholic  University  of  Ireland,"  Lond^  1859, 
No.  III.,  p.  74,  being  entitled  "  Seyffarth  and  Uhlemann  on 
Egyptian  Hieroglyphics — ^by  P.  Le  Page  Renouf,"  which  but 
a  few  days  ago  came  into  my  hands. 

It  is  not  at  all  a  matter  of  delight  for  a  learned  society  to 
be  drawn  into  literary  disputes ;  sometimes,  however,  it  is  a 
kind  of  duty  for  every  member  of  the  scientiiSc  world  to  inter- 
est himself  in  such  matters,  viz:  when  the  common  property 
of  the  whole  human  race,  which  is  called  truth,  happens  to  be 
assailed ;  when  falsehoods  are  spread  abroad,  preventing  oth- 
ers from  cultivating  the  same  field  of  science,  or  leading  them 
to  the  propagation  of  new  errors ;  when  the  literary  property 
of  an  individual,  sometimes  his  whole  possession  in  this  world, 
is  in  danger  of  being  stolen  by  unclean  hands,  and  of  being 
placed  to  another's  account.  Any  citizen  that  has  sustained 
injury  as  regards  property,  or  honor,  can  obtain  satisfaction 
by  a  process  of  law;  but  for  injured  literary  men  no  forum 
exists ;  their  only  refuge  is  public  opinion,  and  the  justice  of 
other  truth-loving  men. 

The  intention  of  the  said  article,  written  for  "  readers  who 
have  never  made  hieroglyphics  an  object  of  their  special  stu- 
dy, and  who  possess  but  what  is  called  a  literary  knowledge 
of  the  controversy,"  is  very  clear.  The  first  object  of  the 
author  is  to  show  that  Champollion's  system  with  all  its  par- 
ticulars is  the  true  key  to  the  whole  Egyptian  literature ;  that 
every  one,  applying  it  to  a  hieroglyphic  text,  obtains  the  same 
words  and  ideas  that  the  ancient  author  had  in  view.  His 
second  object  is  to  persuade  the  "unlearned  reader"  to  believe 
that  my  system  is  "fundamentally  unsound,  and  simply  illu- 
sory." "The  fundamental  objection,"  he  says,  "to  that  system 
consists  in  the  apparent  impossibility  of  learning  or  teaching 
it."  "  This  difficulty  really  seems  to  be  fatal  to  the  entire 
system."  "  Surely,  spelling  like  this  is  either  not  easily 
learned,  or  it  is  a  great  deal  too  easy."  "  Seyffarth's  system 
is  not  calculated  to  give  the  learner  much  hope  of  progress." 
"If  this  be  the  key,  it  would  be  a  sufficient  answer  to  say  that 
with  such  an  instrument  it  would  be  as  possible  to  decipher 
texts  as  to  open  real  doors  with  an  ideal  key."  "  Seyffarth's 
syllabic  values  of  the  hieroglyphs  can  as  little  be  depended 
upon  as  the  prediction  of  wind  and  rain  in  a  sixth-rate  weath- 
er almanac."  "There  is  no  arguing  with  people  who  talk  such 
nonsense" ;  and  so  forth. 

In  general,  I  must  acknowledge  that  the  said  article  is  writ- 
ten so  ingeniously,  skilfully,  and  winningly,  that  scarcely  one 
reader,  except  the  author  and  myself,  would  suspect  its  de- 
ceptiveness,  and  that,  had  I  not  a  conscience,  I  should  wish 
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to  be  able  to  irritc  such  articles.  As,  however,  my  motto  is 
Sunm  cuiqtie— or.  Truth  for  fricnde  and  enemies — I  can  but 
admire  the  eminent  superiority  of  the  Rev.  P.  Renonf  of  Dtib- 
lin.  On  the  other  hand,  I  can  not  conceal  that  his  treatise 
JH  HO  full  of  contradictions,  misrepresentations,  insinuations, 
and  calumnies,  on  every  page,  that  a  small  volume  would  not 
suffice  to  refute  them  all. 

Let  U9  come  to  the  point,  and  first  to  the  a]>otheosis  of 
Champollion's  system.  A  hieroglyphic  system,  we  under- 
stand, is  a  complex  of  rules,  according  to  which  the  ancient 
Egyptians  are  supposed  to  have  expressed  their  ideas.  The 
system  is  true  in  case  it  enables  the  student  to  translate  whole 
texts  so  as  to  give  the  sense  intended  by  the  author ;  and,  on 
the  contrary,  it  is  false  if  it  yields  nonsense,  or,  at  least,  furn- 
ishes translations  differing  from  the  writer's  meaning.  In  this 
respect,  the  touchstones  are  all  those  Egyptian  inscriptioDS 
translated  by  the  ancients,  particnlarly  the  Rosettana,  Her- 
mapion's  Obelisk,  tlic  Table  of  Kamak,  Manctho's  Dynasties 
at  Turin,  the  Table  of  Abydos,  the  Door  of  Phila,  the  Cata- 
logue of  the  Astronomic^  Docnni,  and  many  minor  monu- 
ments. 

The  origin  of  Champollion's  system  was  as  follows : — First, 
in  1821,  he  pnblJahed  a  pamphlet,  "Dc  TEcriture  Hi^ratique," 
in  which  he  attempted  to  prove  the  hieroglyphic  writings  to 
be  wholly  symbolic  (point  alphabetiqne).  It  would,  howev- 
er, be  indiscreet  to  criticise  the  different  systems  which  were 
^ven  up  by  Champollion  himself.  As  soon  as  he  became  ac- 
quainted with  Young's  discovery,  according  to  which  all  the 
so-called  Cartouches,  or  oval  rings  enclosing  hieroglyphs,  con- 
tain royal  names,  expressed  not  symbolically,  but  syllabically 
and  alphabetically,  Champollion  published  his  "  liettre  a  Jlf . 
Dacier,"  in  which  he  deciphered  many  other  royal  names,  and 
augmented  and  corrected  Yoang's  alphabet.  Soon  after,  in 
1824  (2d  ed.  1828),  he  published  his  "Precis  du  Syst^me  Hie- 
roglyphique  de«  anciens  E^^tiens ;"  finally,  in  1836  to  1844, 
his  large  Grammar  and  Dictionary  appeared.  In  those  works 
the  whole  system  of  Champollion,  who  died  in  1832,  exhibil.3 
itself  as  follows: 

1.  The  language  of  the  hieroglyphic  inscriptions  is  partly 
an  ideal  one,  regarding  all  the  symbolic  hieroglyphs,  partly 
the  Coptic,  spoken  3,000  years  after  Menes,  and  preserved  in 
the  Coptic  works  of  the  second  and  following  centuries  A.  C, 
and  taught  in  our  Coptic  Grammars  and  Dictionaries. 

2.  One  half  of  every  hieroglyphic  inscription  consists  of 
symbolic  figures  explicable  to  everybody's  fiincy ;  the  other 
half  of  mere  letters,  like  all  other  alphabets. 

3.  The  phonetic  hieroglyphs  express  but  one  consonant  or 
vowel,  viz^  that  by  whiti  the  name  of  the  hieroglyphic  figure 
begins,  like  the  Hebrew  letters. 
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4.  No  hieroglyphic  figure  expresses  a  syllable,  or  two  or 
three  consonants. 

5.  Many  hieroglyphic  figares  are  to  be  taken  in  one  place 
for  ideographic,  i.  e.,  figurative,  or  tropical,  or  enigmatic  signs ; 
in  the  other,  simply  for  letters,  acrophonetically. 

6.  All  inscriptions  contain  a  mass  of  abbreviated  wordsi 
e.  g^  s  for  suten^  n  for  nut&Ty  o  for  onchy  and  so  forth. 

7.  Commonly  each  group  is  followed  by  a  determinative,  a 
figure  signifying  symbolically  to  what  class  of  things  the  pre- 
ceding word  or  group  belonged. 

8.  Of  the  600  hieroglyphic  figures  of  the  ancient  Egyptians 
(the  Dublin  hieroglyphist  creates  about  500  more,  and  it 
would  be  interesting  to  see  them),  the  alphabetic  value  of  232 
is  determined  in  Champollion's  works;  therefore  about  400 
may  have  belonged  to  the  symbolic  dictionary  of  the  ancient 
EOTptians. 

All  these  rules,  constituting  Champollion's  system,  are  ba- 
sed, not  upon  the  translation  of  the  entire  inscription  of  Ro- 
setta,  or  other  whole  texts,  but  upon  a  number  of  royal  names 
and  single  words,  which,  being  separated  from  the  context,  are 
susceptible,  according  to  Champollion's  system,  of  a  hundred 
different  translations,  as  his  Grammar  and  Dictionary  demon- 
strate. It  is  a  m*eat  misfortune  for  Egyptian  Philology  that 
Champollion  published  his  system  before  trying  to  translate 
and  explain  grammatically  whole  Egyptian  texts.  Had  he 
done  so,  he  never  would  have  published  such  a  system,  and 
prevented  the  progress  of  that  science. 

As  the  first  object  of  the  Dublin  hieroglyphist  is  to  advo- 
cate that  system,  and  to  demonstrate  that  it  is  really  the  key 
to  the  Egyptian  literature,  every  one  will  expect  strikmg  proora 
of  it  in  the  said  article.  I,  myself  looked  for  them  anxiously, 
and  read  the  article  over  twice  and  thrice,  but  failed  to  dis- 
cover them.  The  recommendations  of  Champollion's  system 
amount  to  the  following,  only : 

"  The  illustrious  ChampolUon,"  "  the  great  master,"  "  the 
orthodox  school,"  "  the  orthodox  mode,"  "  the  orthodox  the- 
ory." These  proofs,  however,  as  it  seems  to  me,  are  not  very 
evident ;  for  although,  in  the  times  of  Copernicus,  every  one 
held  Ptolemy's  system  to  be  true,  it  was  universally  abandon- 
ed afler  Copernicus'  heresy  had  expired  in  the  jail. 

Further,  says  this  article, "  Champollion  has  determined  the 
general  sense,  at  least,  of  a  vast  number  of  inscriptions."  Al- 
though I  imagined  myself  to  be  acquainted  witn  the  whole 
of  the  Egyptian  literature  published  since  the  discovery  of 
the  Rosetta-stone,  yet  I  knew  nothing  of  "  that  vast  number 
of  inscriptions,  of  which  the  general  sense  had  been  made 
out  by  Champollion ;"  and  the  learned  world  would  be  much 
obliged,  should  the  new  Egyptologist  of  Dublin  be  so  kind  as 
to  publish  that  "  vast  number  of  inscriptions." 
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Moreover,  he  continues,  "  Champollion  laid  the  solid  foun- 
dation of  the  whole  science  of  Egyptian  philology."  Why 
not  Dr.  Young,  who  discovorecl  the  first  articles  for  all  future 
Egyptian  dictionaries,  the  first  grammatical  fonns,  and  the 
first  phonetic  hieroglyphs?  Perhaps,  however, the  question  is 
of  the  great  improvements  on  Young's  discoveries;  and,  then, 
I  ask  the  reader  whether  a  system  which,  as  yet,  has  not  ena- 
bled any  one  in  the  whole  world,  and  during  forty  years,  to 
translate  and  explain  correctly  a  single  chapter  of  an  Egyp- 
tian text,  is  to  be  called  "  the  fonndation  of  the  whole  science 
of  Egyptian  philology"?  That  is  all;  and  obviously  the  ad- 
vocate of  Champollion's  system  has  been  too  economical  in 
the  proofs  of  his  first  position.  Although  the  testimony  of  a 
Rev.  Professor  of  Dublin  may  have  been,  perhaps,  decisive  in 
the  eyes  of  some  of  liia  readers,  yet  there  exist  also  many 
people  so  foolish  as  to  require  facts  before  believing  that  Cham- 
polUon's  system  really  is  the  key  to  the  whole  Egyptian  lite- 
rature; and  therefore  the  Rev.  Reviewer  wilt  excuse  the 
boldness  which  ventures  slightly  to  enlarge  his  catalogue  for 
the  benefit  of  his  friends. 

in  1829,  in  a  confidential  moment,  Champollion  said  to  me, 
"  we  want  another  Rosetta-stone  to  enable  us  to  translate 
whole  Egyptian  texts";  although  he  ought  to  have  said — 
According  to  my  system,  it  is  impossible  to  translate  whole 
Egyptian  texts.  At  least,  this  open  confession  demonstrates 
that  Champollion  himself  was  somewhat  more  truth-loving 
than  his  advocate. 

In  the  London  Review,  No,  CLX^  p.  153,  wo  read,  "it  is 
one  thing  to  be  able  to  read  proper  names  of  kings,  another 
thing  to  be  able  to  decipher  and  explain  a  page  of  the  Tod- 
tenbuch  (the  Turin  sacred  records). 

Further,  "  a  most  learned  and  accomplished  scholar,"  Mr. 
G,  Long  (Egyptian  Antiquities  in  the  British  Musenm,,  Vol. 
U,,  p.  361),  "  has  declared  that  if  the  hieroglyphic  mode  of 
writing  be  a  complex  system,  the  same  text,  the  same  phrase, 
and  perhaps  the  same  word,  containing  phonetic,  symbolical, 
and  figurative  elements,"  as  is  the  case  according  to  Cham- 
pollion, "no  man  in  his  senses  will  ever  trouble  himself  about 
deciphering  a  hieroglyphic  text."  It  is  true,  the  Rev.  P.  Re- 
nouf  cites  this  very  same  sentence,  bat  adds  that  the  sober  Mr. 
Long  is  "a  person  ignorant  of  mathematics." 

Chevalier  Bunseu,  the  warmest  friend  and  illustrator  of 
ChampoUion's  system,  from  1822  down  to  1845,  said,  after  a 
hnndred  fruitless  attempts,  in  his  Egypt  (Hamb.,  1845,  Vol. 
I.,  p.  320),  "  we  declare,  decidedly,  that  there  is  not  a  man 
alive  who  oonld  read  and  explain"  (according  to  Chanmolli- 
on'a  system)  "  any  whole  section  of  the  Book  of  the  Dead, 
much  less  a  historical  Papyrns."  The  Rev.  Reviewer  also 
cites  this  positive  witness,  but  mutilat«s  it  and  calls  it  "rath- 
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er  imprudent ;''  of  course,  because  Bunsen  was  about  to  de- 
stroy finally  the  nimbus  of  the  "  orthodox  school,**  and  to  pre- 
vent its  members  from  reforming  the  system  of  the  ^  great 
master"  insensiMemerU  into  the  opposite  one. 

Further,  Champollion's  successor  at  Paris,  M.  de  Roug6, 
says  in  his  explanation  of  the  ^Inscription  surle  tombean 
d'Ahmes,  Paris,  1851**:  "It  would  have  been  impossible  to 
translate  this  inscription  according  to  ChampoUion's  system, 
in  the  condition  in  which  he  left  it;"  that  is  to  say,  the  "  im- 
possibility" was  surmounted  by  the  aid  of  my  syllabic  princi- 
ple and  sJphabet,  of  which  he  had  a  copy  in  hand,  as  we  shall 
see  hereafter. 

Furthermore,  the  able  Lepsius  says,  "  there  are  inscriptions 
of  which,  as  yet"  (according  to  ChampoUion's  System — ^his 
Alphabet,  Grammar,  and  Dictionary),  "  we  understand  noth- 
ing." This  is  just  my  opinion ;  and  why  are  these  men  not 
understood  ? 

Moreover,  Champollion  was,  from  1800  down  to  1882,  in 
possession  of  copies  of  the  Rosetta-stone,  and,  although  chal- 
lenged by  his  friends  and  antagonists  to  verify  his  system  by 
a  translation  of  that  bilingual  inscription,  he  never  succeedea 
in  translating  it,  except  a  few  groups  containing  no  syllabic 
hieroglyphs :  and  why  not  ?  The  first  translation  of  that 
touchstone  appeared  a  short  time  aft^er  my  syllabic  alphabet 
came  into  the  hands  of  Mr.  Brugsch. 

Besides,  Champollion  was  twice  in  Rome,  viz.,  in  1824  and 
1826,  for  the  purpose  of  discovering  the  Obelisk  translated  for 
Augustus  by  the  Egyptian  priest,  Hermapion,  which  transla- 
tion is  preserved  by  Ammianus  Marcellinus;  "the  great  mas- 
ter," however,  failed ;  and  one  day  he  assured  me  that  the 
Obelisk  in  question  "  may  perhaps  lie  in  a  cellar." 

Additionally,  in  1826,  the  Pope  gave  orders  for  the  publi- 
cation of  the  inscriptions  on  all  the  Obelisks  standing  at  Rome, 
and  Champollion  himself  was  honorably  charged  with  the  ed- 
iting and  translation  of  the  said  Obelisks.  In  that  same  year, 
1826,  the  first  impressions  of  the  plates,  among  which  was  also 
the  copy  of  Hermapion's  Obelisk  on  the  Piazza  del  Popolo, 
were  sent  to  Champollion,  at  Paris ;  and  although  he  was  re- 
peatedly admonished  to  fhlfil  his  promises,  he  failed,  and  in 
1832,  six  years  after,  he  died,  without  having  recognized  Her- 
mapion's  Obelisk,  or  translated  one  line  of  the  Roman  Obe- 
lisks. 

In  that  same  year,  1832,  Prof.  Ungarelli  at  Rome,  and  Prof. 
Rosellini  at  Pisa,  the  latter  being  the  most  learned  disciple  of 
Champollion,  were  invested  with  the  function  of  translating 
the  Roman  Obelisks;  and  so  this  valuable  work  appeared 
finally  in  1842.  As  soon  as  I  got  a  copy  of  the  "Interpretatio 
Obeliscorum  IJrbis,"  I  came  out  with  Hermapion's  translation 
of  the  said  Obelisk  on  the  Piazza  del  Popolo,  which  I  had 
80 
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iJenlified  in  1826.  It  was  an  easy  thing  to  compare,  word  for 
word,  the  text  of  the  Obelisk  with  Hermapion  s  translation, 
and  with  that  made  according  to  Champ ollion's  system ;  and 
now  what  waa  the  result?  The  strict  followers  of  Charapol- 
lion  had  fttmished  a  translation  and  sentences  totally  differ- 
ing from  old  HeriDapion;  and  why?* 

Further,  Champollion,  according  to  his  symbolic  principle, 
had,  in  his  numerous  works,  particularly  in  his  Dictionary, 
translated  a  great  many  royal  suniames  on  the  Table  of  Aby- 
doB,  the  Table  of  Kamak,  and  other  monuments.  Subse- 
quently, however,  the  Greek  translations  of  those  same  in- 
sorijjtions  and  names,  matie  by  Eratosthenes,  the  author  of  the 
Vetua  Chronicon,  and  Manetho,  came  to  Itglit ;  and  thus  (I 
am  sorry  to  say  it)  it  turned  out  that  of  Champollion's  trans- 
lations of  all  these  royal  saci-ed  names,  not  a  single  one  was 
oorrect.t 

Supposing,  however,  that  all  these  facta,  which  have  been 
discussed  in  exteiMO  in  my  Grammatica  ^gyptiaca,  and  of 
which  the  "prudent"  Reviewer,  of  course,  says  not  a  word, 
would  not  be  sufficient  to  enable  the  reader  to  come  to  a  de- 
cision, let  us  come  closer  to  the  subject,  and  examine  for  a 
moment  the  single  principles  of  CliampoUion's  system  with 
reference  to  the  above  explained  specimens. 

The  Jesuit  Eircher,  as  is  known,  has  translated  whole  Ob- 
elisks at  Rome,  by  talfing  one  part  of  the  hieroglyphs  for  fig- 
urative or  mimetic  signs,  the  other  for  tropical,  the  rest  for 
enigmatical ;  and,  at  present,  ever^  one  Icnows  that  Kircher's 
seven  volumes  do  not  coutaiu  a  single  word  of  truth.  It  is 
true,  Champollion  stated  that  but  the  half  of  every  hiero- 
glyphic inscription  consisted  of  figui'ative,  tropical,  and  enig- 
matical characters,  and  thus  reduced  the  nonsense  one  half; 
but  this  half  is  a  hard  nut  for  the  poor  scholar  when  he  first 
applies  himself  to  Egyptian  studies. 

I  begin  with  Mr.  Stone's  Papyrus,  and  there  the  first  word 
is  expressed  by  a  lion's  claw  aud  an  arm.  What  may  that  be  ? 
Is  that  claw  a  figoratlvo  sign,  or  a  tropical,  or  an  enigmatic 
one,  or  even  a  letter?  As  the  arm  sounds  a  in  Antoninus,  I 
suppose  the  lion's  claw  to  bo  a  letter,  and,  indeed,  Champol- 
lion s  Grammar  tells  roe  that  it  signifies  A.  With  the  word 
ha  happily  made  out,  I  recur  to  the  Coptic  Dictionary,  where 
I  find,  "  ha,  sub,  de,  circa,  erga,  apud,  ad ;"  besides  the  muti- 
lated word  "ham,  liorao,"  whieh  is  too  modem.  The  follow- 
ing figure  of  an  owl,  I  am  told,  sounding  m,  signifies  the  geni- 
tive.   Then,  we  come  to  the  group,  translated  by  Champollion 

•  Sne  I^ipjilger  Repertorium,  Aug.  9,  1844,  p.  S09,  and  Theolopachc 
Schriften  der  Uten  M^pter,  Leip.,  1866,  p.  71. 

1  Barichle  Qcber  die  Verhandlungen  der  K.  Saccbg.  GesellBCh.  der  Wi«- 
lensuh.,  1846,  p.  71  ;  Theologi^che  Scbrift«n,  p.  94. 
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"victory,''  or,  on  account  of  the  "determinative  plural,'' victo- 
ries ;  consequently,  we  translate — sub,  de,  circa,  erga,  apud,  ad, 
the  victories :  but  that  is  nonsense.  We  omitted,  however, 
the  "  determinative,  woman,"  as  Champollion  teaches ;  conse- 
quently, we  must  translate — sub,  de,  circa,  erga,  apud,  ad,  ab, 
in,  super,  pro,  ob,  the  female  victories.  That  seems  to  be  still 
greater  nonsense ;  therefore,  we  must  begin  anew.  The  lion's 
claw,  perhaps,  does  not  always  signify  a  letter,  but  mimeti- 
cally  a  lion  s  claw ;  and  so  we  translate :  the  lion's  claw  of 
the  female  victories.  That  is  new  nonsense.  The  first  hiero- 
glyph must  be  a  tropical  sign,  and  may  express  strength,  or 
bestiality,  or  crueltv,  or  avarice ;  and,  now,  we  ti'anslate :  the 
strength,  or  bestiality,  or  cruelty,  or  avarice  of  the  female  vic- 
tories ;— or,  also :  of  the  victory  of  the  women  at  On.  Again 
nonsense ;  for  the  following  word  is  the  name  of  a  person. 
Finally,  the  lion's  claw,  must  probably  belong  to  the  class  of 
enigmatic  sims :  and,  indeed,  Champollion's  Dictionary  trans- 
lates it  by  "  berinning" ;  the  Rosettana,  by  "  Egypt " ;  Mane- 
tho,  by  "  king  Fsamus ;"  HorapoUo,  by  "force'^  Origines,  by 
"Decanus,  Chmus";  the  Todtenbuch,  by  "Mem,  altitudo. 
That  is  enigmatic,  is  it  not?  As,  however,  the  number  of 
enigmatic  significations  of  the  same  hieroglyphic  figure  may 
amount  to  several  hundreds,  I,  "in  utter  despair  of  determin- 
ing for  myself  the  first  group,"  renounce  the  translation  of 
whole  Egyptian  texts.  Therefore,  I  begin  to  try  single  groups 
of  our  text ;  and  look,  in  a  moment  what  wonderful  success. 
I  discover  at  once  the  words :  sun  with  a  spot  in  the  centre, 
moon,  man,  woman,  son,  king,  god,  mummy,  chamber,  priest, 
pouring  out,  the  watchman  of  the  starry  heavens,  the  god  of 
the  number  thousand,  the  gods  Thothunen,  the  god  of  the 
festivities,  and  so  forth ;  and  although  they  are  no  more  reli- 
able than  a  "  sixth-rate  almanac,"  which  sometimes  prophe- 
sies snow  during  winter  and  rain  in  spring,  I  put  them  into 
my  dictionary.  By  the  way,  such  is  the  origin  of  Champol- 
lion's Dictionary.  As  soon  as  it  contains  some  thousands  of 
words,  I  try  again  to  translate  whole  texts ;  and  now,  what 
translations  !* 

Let  us  come  to  another  of  Champollion's  principles,  for  the 
possibility  of  understanding  an  entire  hieroglyphic  inscrip- 
tion is  not  yet  exhausted.  We  begin  again  with  the  lioirs 
claw.  As  this  figure  acrophonically  sounds  A,  and  as  abbre- 
viated words,  like  8  for  siUen^  are  "  very  firequent  in  Egyp- 
tian texts,"  we  spell  the  lion's  claw :  hab,  heb  hib,  hob,  hub ; 
hac,  hec,  hie,  hoc,  hue ;  habab,  habeb,  habib,  habob,  habub ; 
habac,  habec,  habic,  haboc,  habuc — and  so  forth ;  and  in 
continuing  thus  we  would  gain  several  millions  of  probabili- 

*  See  mj  Summary,  cet,  p.  68,  and  other  examples  in  the  Jahresbe- 
richt  der  Deutsh.  Morgenl.  G^sell.,  Leips.,  1846,  p.  71. 
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licB.  As,  however,  "few  persons  would  indulge  tlieir  taste  for 
reading  a  language  whore  this  process  had  to  he  gone  through 
for  every  suucessive  word,"  I  decide  again,  together  with  the 
"  uDQiathematic"  Mr.  G.  Long,  "  in  my  senseB,  not  to  trouble 
myself  about  deciphering  a  hieroglyphic  text."  The  difficulty, 
however,  is  entirely  got  over  by  C'hampol lion's  determinatives, 
which  we  nmst  finally  try  ;  for,  although  they  were  also  in  one 
place  figurative,  in  another  tropical,  in  another  even  enigmati- 
cal, they  always  say  "to  what  class  of  things  the  determined 
hieroglyi>hic  figure,  or  group  expressed  in  a  figure,  belong- 
ed." tor  instance,  the  said  third  group  (victory)  is  followed 
by  a  woman,  and  this,  being  a  determinative,  shows  me  that 
the  victory  belonged  to  the  class  of  women.  The  same  fig- 
ure determines  the  group  lion's  claw  and  arm  in  VI.,  68, 
where  it  signifies  chief;  consequently,  the  chief  belonged  once 
to  the  class  of  sitting  figures,  or  rather  to  the  class  of  women. 
The  same  figure  we  find  afler  the  name  of  the  father  of  the 
deceased — unhappily,  however,  accompanied  by  the  mascu- 
line article :  a  hard  nut  agiun  ;  wherefore  we  conjecture  the 
father  to  have  been  an  hermaphrodite.  Besides,  the  determ- 
inative of  the  group  ^'sAte  (fiax),  viz.,  the  sun  with  a  spot  in 
the  centre  (the  pupil),  demouBtrates  that  the  piskte,  missing 
in  all  Coptic  dictionaries,  belonged  at  least  to  the  class  of  suns 
or  pupils,  as  well  as  the  abstruse  word  Adon.  The  Egyptian 
crown,  being  determined  by  the  figure  of  a  city,  expressed  the 
city  called  Crown.  The  sparrow-hawk  and  the  fox  belonged 
to  the  class  of  whips.  The  word  "  praise "  and  the  name 
"Gnukos"  (Greek),  being  followed  by  the  determinative 
"penknife,"  belonged  once  to  the  class  of  penknives.  The 
most  striking  proof  for  Chauipollion's  determinatives,  how- 
ever, is  his  great  sea-serpent.* 

The  passage  in  question  translates  thus :  "  There  is  a  house 
thirty  cubits  long,  fifteen  cubits  wide,  and  fonr  cubits  high ; 
this  IS  the  habitation  of  the  departed  N.N.  in  the  land  of  the 
blessed."  The  word  house  is  expressed  alphabetically  by  the 
tetters  Aj>£,  L  e.,  Ae^  (house),  and  determined  phonetically 
by  the  figure  of  a  serpent,  viz.,  hp  i,  in  order  to  prevent  a 
false  pronunciation  and  translation  of  the  preceding  let- 
ters, hpi  being  ambiguous.  "  The  great  master,  however," 
not  being  able  to  translate  the  following  groups,  and  teaching 
that  "all  determinatives  are  symbolic,"  translated  in  his  Gram- 
mar (and  must  either  give  up  his  system,  or  translate)  thus: 
"There  is  a  serpent  30  cubits  Ln  length,  15  cubits  broad,  and 
4  cubits  in  height."  This  marvellous  serpent,  probably  an 
antediluvian  leech,  must  have   existed  once ;  for  It  is  to  be 

*  See  ChaiDpoUion'B  GmmniBire,  Pari«,  1 
__  Ihe  KTOUp  in  my  Suntmai 
TodleDbucb.  chap.  108,  2. 
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seen  anew,  among  a  thousand  other  curiosities,  in  the  Muse- 
um kept  by  the  advocate  of  Champollion's  system. 

Such  is'the  key  "of  the  whole  Egyptian  philology,**  discov- 
ered by  ChampoUion,  and  verified  by  a  new  member  of  the 
"  orthodox  school."  As  everybody  sees,  "  it  is  now  absurd  to 
speculate  upon  the  possibility  or  impossibility  of  reading  hie- 
roglyphic inscriptions."  Perhaps,  however,  the  disappomted 
reader  of  the  "Atlantis"  will  now  say  in  the  Reviewer^s 
words:  "I  feel  obliged  to  express  my  conviction  that  the 
whole  of  that  system  is  fundamentally  unsound,  and  simply 
illusory."  "  The  fundamental  objection  to  that  system  con- 
sists in  the  apparent  impossibility  of  learning  and  teaching 
it,"  for  it  is  not  very  different  from  the  system  of  the  Jesuit 
Ercher. 

•*  We  have  no  proof  as  yet"  that  different  members  of  the 
orthodox  school,  as  De  Roug6,  Lepsius,  Brugsch,  P.  Renou^ 
"  without  conmiunicating  together,  would  give  the  same  read- 
ing and  interpretation  of  Hermapion's  Obelisk,  provided 
thev  had  not  seen  before  the  ancient  translation,  or  Rosel- 
linis. 

The  second  object  of  the  Beviewer  is  to  make  his  readers 
laugh  at  the  absurdities  of  my  own  svstem,  namely,  that  com- 
plex of  rules  for  reading  and  explaming  hieroglyphic  texts, 
the  fruit  of  my  own  investigations  since  1824,  which  I  first 
laid  down  in  my  Rudimenta  Hieroglyphices,  Lips.,  1826,  and 
afterwards  in  my  Grammatica  ^eyptiaca,  and  Erste  Anlei- 
tung  zum  XJebersetzen  altfiegyptischer  Literaturwerke,  nebst 
der  Geschichte  des  Hieroglyphenscblussels,  Gotha,  1855. 

The  attack  from  the  quarter  of  the  "  orthodox  school "  be- 
gins with  telling  the  reader  that  I  had  changed  my  system 
several  times.  "  Seyffarth,"  says  the  writer,  "  has  on  more 
than  one  occasion  discovered  the  untenableness  of  his  posi- 
tion, and  abandoned  one  system  after  another."  "  Seyffarth 
has  changed  his  system  every  five  or  six  years."  Now,  since 
the  publication  of  my  Rudimenta,  thirty-three  entire  years 
have  elapsed ;  consequently,  five  or  six  different  systems  of 
mine  must  have  appeared.  I  wonder  that  the  Rev.  gentle- 
man did  not  blush  to  write  down  such  palpable  calumnies. 
Why  may  he  not  have  remembered  that  ChampoUion  really 
changed  his  system  several  times,  and  thrice  discovered  "  the 
untenableness  of  his  position"  ?  He  wrote,  however,  only  for 
"  readers  who  possess  but  what  is  called  a  literary  knowledge 
of  the  controversy."  The  fact  is,  that  I  have  never,  since  1826, 
in  any  of  my  subsequent  publications,  changed  the  substance 
of  my  system ;  for  the  system  set  forth  in  my  Rudimenta  and 
that  in  ray  Grammatica  jEgyptiaca  are  essentially  the  same, 
and  contain  the  following  rules  for  deciphering  hieroglyphic 
texts.  All  the  corrections  of  my  "views,"  occurring  in  my 
intervening  books,  concern  particularities,  and  do  not  affect 
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the  substance  of  the  system  at  all ;  and  these  are  auffioiently 
accounted  for  from  the  difficulty  of  the  matter." 

1.  The  language  expressed  in  Egyptian  texts  is  the  sacred 
dialect  {lep-l  drnTirKTo^'),  1.  c,,  the  ancient  Coptic,  differing  from 
the  modem  Coptic  as  the  ancient  Greek  differs  from  the  mod- 
ern, and  being  more  nearly  related  to  the  primitive  language, 
the  Hebrew,  than  the  modem  Coptic.  Thiaprinciple  ezcludea 
that  of  the  Jesuit  Kircher,  according  to  which  the  hieroglyphic 
language  was  ideal ;  further,  that  of  Cbampollion,  according 
lo  which  one  half  of  every  inscription  signifies  ideal  ooncci>- 
tions,  the  other  half  modem  Coptic  words;  likewise,  that  of 
Young,  according  lo  which  all  hieroglyj)hie  figures,  except 
those  of  the  proper  names,  are  also  symbolic ;  that  of  Sickler, 
who  made  the  hieroglyphic  language  a  mixture  of  all  SemiUc 
languages  ;  that  of  Janelli,  who  supposed  "la  lingua  Ebraica 
ma  piu  para." 

2.  The  leading  principle  is  that  each  hieroglyphic  figure 
expresses  the  consonants  contained  in  its  name ;  c.  g.,  ms  was 
represented  by  the  phallus,  At  by  the  sparrow-hawk,  tn  by  the 
forehea<],  iep  by  the  leaii  tb  by  the  finger,  /Ur  by  the  hatchet, 
sCn  by  the  fiax-stalk,  mlk  by  the  owl,  kll  by  the  well-bucket, 
km  by  the  lion's  claw,  ani:  by  the  belly,  bir  by  the  fox,  and 
so  forth.f  The  vowels  were  commonly  to  be  supplied  by  "the 
reader,  and  occur  as  seldom  as  the  primitive  Hebrew  vowels 
N  (a),  n  (e),  ■  (i),  y  (o),  and  •  (the  ancient  y,  dropped  in 
the  Hebrew  after  n)I;  consequently,  the  Egyptian  mode  of 
writing"  was  not  at  all  different  from  the  aboriginal  mode,  pre- 
served in  the  Hebrew  and  all  the  Semitic  languages.  This 
principle  excludes  Young's  theory,  according  to  which  vocal- 
ized syllables,  as  ole,  eneh,  Mr,  were  represented  by  the  hiero- 
glyphs, and,  at  the  same  time,  Champollion's  doctrine  that  all 
hieroglyphic  figures  expressed  but  one  sound.  ("  Les  CA- 
ractferea  phoniitiques  ae  combinent  entr'eui  pour  former  dea" 

*  Collate  :  Rudimenlii,  1826 ;  BemerkuDgen  ucber  die  Mp.  Fap.  zn 
Berlin  ;  R^pliquc  uux  Objcctiaua  Ae  U.  Champolllon,  London  Liu  Gu.,' 
1828,  No.  600;  Aalronomia  JEgypl. ;  Neue  Jahrbuchcr  far  PhJIol..  vol.XV 
p.  182;  Alphabcta  Genuinii;  Gnindsaetze  der  Mythologie  und  Htero-' 
elyphensyalem,  Leipzif^er  Kep^rtor.,  Aug,  9,  1814;  Verliondlungea  <Ier 
Orienlalisten,  IS4S ;  Jalireal)ericht  der  DeuU.  Moraeol.  Gesell.,  1S46 ;  Ver-, 
haodluDgen  Aet  K.  Saechs.  Geaell.  d.  Wigg.,  1846 ;  Jenaische  Literatur 
Zcit,  IMT,  No.  204 ;  Zeitecriit  d.  DeaUcli.  Horg.  Gcb.,  1848.  p.  63—1660, 
p.  877;  Leipziger  Reperlor.,  1849,  vol.  IL,  p.  1—1862,  toI.  I.,  p.  1—1868, 
TOl-.L,  p.  156;  Layard'e  Ninlveh,  Appendii,  Leip.,  1854;  Grammatica 
.Xg^p. ;  Theologi«che  Schriflen  d.  jE^.;  BerichtiKungen  der  alien  Geich.; 
Suinmar7  of  Recent  DiscoicrieB;  TrsnsactionB  of  the  St-  Louis  Acadcmj 
of  Science,  18S8,  p.  200—1859,  p.  356 ;  and  others. 

t  See  the  fignrea  lo  my  Summary  of  Recent  DiscoTcries,  pages  88,  41, 
42.  46,  61. 

]  See  my  ^mphlet,  Ucber  die  nnpriinglichen  Laute  der  Bebraeiashen 
Buthstikben,T^ip.,  1824;  De  sonis  litcrarum  Gr^carum,  Lips.,  1B24  ;  Un- 
ser  Alphal>et,  ein  Abbitd  dcs  Thierkrcises,  Leips.,  IBS4. 
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mots  comme  les  lettres  de  tout  autre  alphabet** — the  pho- 
netic hieroglyphs  are  combined  in  order  to  form  words  like 
the  letters  of  all  other  alphabets.) 

8.  In  many  other  hieroglyphic  groups  each  figure  expresses 
the  first  sound  of  its  syllabic  power,  consequently  that  with 
which  the  name  of  the  hieroglyph  begins,  as  is  the  case  in  the 
Hebrew. 

4.  The  syllabic  hieroglyphs,  in  order  to  distinguish  them 
fi*om  the  alphabetic  ones,  are  commonly  determined  by  the 
figure  of  a  mount,  like  the  dagesh  forte  in  the  Hebrew,  or  by 
subsequent  figures  expressing  alphabetically  what  the  prece- 
ding one  syllabically  says. 

5.  A  number  of  Egyptian  images,  as  the  case  is  in  all  lan- 
guages, bore  different  names ;  therefore  they  expressed  both 
syllables  differing  in  letters  from  their  original  names,  parti- 
cularly on  later  monuments. 

6.  The  alphabetic  groups  are  commonly  followed  by  a  de- 
terminative for  the  purpose  of  fixing  their  pronunciation  and 
signification,  being,  in  consequence  of  the  omitted  vowels, 
sometimes  ambiguous,  like  many  Hebrew  words. 

7.  No  hieroglyphic  figure,  particularly  no  determinative,  is 
to  be  taken  for  a  symbolic  sign,  expressing  either  mimetical- 
ly,  or  tropically,  or  enigmatically,  a  conception  or  idea.  Even 
those  figures  which  are  most  fit  for  expressing  symbolically  a 
word,  express  in  other  connexions  the  elements  of  the  spoken 
language,  e.  ff.,  the  crescent.  This  principle  excludes  all  the 
systems  of  Ejrcher,  Ricardi,  Palin,  Young,  Champollion,  and 
others,  who  stated  the  Egyptians  to  have  more  or  less  used 
symbolic  figures  for  expressmg  entire  ideas.  The  only  excep- 
tions are  the  astronomical  figures,  signifying  the  Planets  and 
Zodiacal  Signs,  as  is  demonstrated  in  my  Astronomia  ^gyp- 
tiaca.  Lips.,  1833,  and  latterly  in  the  Transactions  of  the  St. 
Louis  Academy  of  Science,  V  ol.  L,  p.  357. 

8.  The  names  of  all  the  600  hieroglyphic  figures  of  the  an- 
cient Egyptians,  upon  which  depend  both  their  syllabic  and 
alphabetic  pronunciations,  were  first  explained  in  my  Litho- 
graphic Plates,  printed  in  1845,  and  appended  to  my  Gram- 
matica  JEgyptiaca.  Of  these  600  names,  however,  no  less 
than  80  had  been  previously  determined  by  the  sagacity  of 
Young,  Champollion,  and  subsequent  scholars,  although  they 
had,  as  yet,  no  presage  of  the  real  key  to  the  whole  Egyptian 
literature. 

The  way  by  which  I  arrived  at  that  system  was  as  follows. 
I  compared  at  first  a  great  many  different  copies  of  the  same 
sacred  Egyptian  records,  word  for  word,  the  one  with  the 
other,  and  then  tried  to  decipher,  not  single  groups,  as  Cham- 
pollion did,  but  the  whole  inscription  of  Rosetta,  and  other 
entire  texts.  Afterwards,  I  was  so  happy  as  to  discover  Her- 
mapion's  Obelisk  and  five  other  bilingual  inscriptions;   by 
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wliicli  I  fiucceedcd  in  delerraiDing  the  tme  names  and  Bylla- 
bio  values  of  nearly  all  hieroglyphic  charactors.  As  regards 
the  different  copies  of  the  same  Egj-ptian  texts,  they  put  very 
frequently  two  or  three  letters  for  a  syllabic  aien,  expreasine 
those  same  letters,  e.  g.,  kr  for  the  span-ow-hawk ;  and  thus  I 
discovered  a  grent  many  syllabic  hieroglyphs,  and  determined 
their  syllabic  values.  It  is  absurd  to  deny  that  the  different 
copies  of  the  "Todtenbueh"  are  useful  in  this  respect. 

Let  us  see,  now,  how  the  Dublin  Reviewer  proves  to  his 
readers  that  my  system  is  "fundamentally  unsound  and  wm- 
j>Ij-  illusory."  His  proofe  are  selected  fiom  my  Cbrestoma- 
thia  Hieroglyph ica,  printed  in  1845,  although  the  Preface  ei- 

fressly  says  that  those  specimens  contain  some  mistakes;  and 
do  not  wonder  that  the  Rev.  Reviewer  did  not  select  some 
specimens,  printed  ten  years  later,  in    my  "  Theologische 


Schriften  der  alteu  jEg}'i)ler,"  although  he  cites  them. 

Everybody  (even  a  acboolboy)  sees,  except  the  "ortbouox 
school"  at  Dublin,  that  whoever  states  that  each  hieroglyph 


expresaea  syllabically  the  consonants  contained  in  its  Ttame, 
and  alphaoetically  thejirat  letter  of  that  very  syllabU,  ascribes 
but  (wo  powers  to  a  hieroglyphic  figure.  "Wnat  did  our  friend 
do  ?  He  tells  his  faithful  readers  that  I  had  "  attributed  to 
each  character  half  a  dozen  of  the  principal  consonants"! 
**  Every  hieroglyphic  character  had  an  indefinite  number  of 
alphabetical  values."  Now,  the  "  principal  consonants,"  ac- 
cording to  the  ancient  Greeks,  are  the  foUowing  twelve  :  bp, 
ffckp  dttft,fvph,  hch,l,  m,  n,  r,  s,  ah,  to.  "And with 
this  key,"  continues  the  jovial  man,  "it  ia  not  difficult  to 
to  make  out  the  Ten  Commandments,  the  Psalms  of  David, 
the  Homeric  Poems,  or  tlie  Irish  Melodies,  on  any  ancient 
or  modem  monument  whatever,  and  in  any  language  yon 
please."  I  do  not  deny  at  all  that  possibility,  particularly  for 
the  Irish  Melodies ;  but  the  misrepresentation  being  too  mon- 
strous to  be  discussed,  I  simply  call  him  a  falsifier  who  will 
not  demonstrate  that  I  have  done  so. 

Furthermore,  it  is  known  that  the  Coptic  language,  in  con- 
sequence of  the  different  dialects  spoken  in  Eg^j-pt,  is  one  of 
the  most  corrupted  languages  of  the  world.  Every  diction- 
ary shows  that  nearly  every  Coptic  word  was,  in  other  P^^^ 
of  Egypt,  and  in  other  books,  pronounced  differently.  Thn% 
we  find  the  same  words  written:  e,  a,  at,  o,  oi,  6,  61,  aha; 
ahSire,  ih?Si,  aheert,  aheli,  shere,  she ;  rSs,  roeia,  rSia  /  rat, 
ret,  rit,  rSti,  rot,  rSt,  roti,  rt ;  hun,  iihtm  ;  peh,  pheh;  taamtd, 
dshamaul;  ie,  dahe  ;  fo,  ho,  foi,fiJi;  shto,  ahtOy  ate;  ahaah, 
ahuoah,  aeah  ;  pat,  phot ;  ahoni,  dthom — and  so  forth.  Now, 
in  order  to  aid  the  student,  who,  in  referring  a  hieroglyphio 
group  to  a  Coptic  root,  must  resort  to  liis  memory  or  to  a 
Coptic  Dictionary,  I  deemed  it  neoeasary,  concerning  each 
hieroglyph  explained  in  my  Grammar,  to  show  what  Coptic 
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letters  in  different  Coptic  words  corresponding  with  certain 
hieroglyphic  gronps  were  expressed  bjr  the  very  same  hiero- 
glyphic figure ;  for  that  reason  I  put  in  my  lithographic  Al- 
phabet, opposite  the  single  hieroglyphs,  the  Coptic  letters, 
correspon<ung  in  some  modem  Coptic  words  witn  the  hiero- 
glyphs in  question ;  and  these  corresponding  Coptic  letters 
were  found  by  translating  the  said  bihngual  mscriptions,  and 
those  whole  texts  in  my  "  Theologische  Schriften"  and  other 
books.  An  example  will  illustrate  that : — ^The  tree  (Gram. 
^g.,  No.  361)  being  called  asJie^  can  have  but  two  sounds, 
according  to  my  system,  namely,  ash  (syllabically)  and  a 
(acrophonically).  1  found,  however,  that  the  tree  expressed, 
in  the  modem  Coptic,  sometimes  a,  sometimes  e,  sometimes 
e8  or  8  ;  therefore,  I  mentioned  in  my  Grammar,  first,  the  ori-r 
ginal  name  of  the  tree  {ashe)^  in  order  to  determine  its  origi- 
nal syllabic  and  alphabetic  value,  and  then  the  Coptic  letters 
referring  to  the  tree  in  later  times,  viz.,  a,  €,  es^  8.  How  cor- 
rectly idid  so,  and  how  useful  for  a  scholar  my  proceeding 
was,  the  subjoined  Plates  may  show.  The  said  tree  expresses 
a  in  avo,  and,  et  ( YI.,  23,  40,  and  others) ;  also,  c  in  choti^ 
seasons  (VL,  28, 106,  cet.) ;  likewise,  es  or  s  in  ham-kap^ 
and  meah-es  (VI.,  12,  V.,  35),  where  it  makes  the  substan- 
tives—obscuritas,  from  hap  (obscurus) ;  government  (jmeBhr 
e8)y  from  mesh  (potens)  :  consequently,  with  the  Coptic  es 
and  Sy  like  the  Latin  tas  appended  to  adjectives,  e.  g.,  purus, 
puri-tas ;  aeternus,  aatemitas.  The  same  is  the  case  with  all 
the  other  hieroglyphic  figures  applied,  in  my  Grammar,  to 
Coptic  words,  ^ut  look,  what  did  the  Rev.  Mr.  Renouf  do  ? 
He  assures  his  readers,  I  had  "  attributed  to  each  character 
the  principal  consonants — that  is,  only  about  half  a  dozen 
sounds," — and  that  with  my  "key"  it  would  be  possible  to 
read  "  Irish  Melodies"  in  any  hieroglyphic  text  whatever,  al- 
though he  knew  my  "key"  perfectly  well.  And  why  did  he 
do  so  ?  Probably  he  acted  in  accordance  with  the  maxim, 
"  the  end  justifies  the  means."  His  article  would  make  the 
reader  forget  the  rule,  and  substitute  the  modern  Coptic  for 
the  ancient  by  means  of  a  Mexican  puzzle. 

Further,  the  same  author  demonstrates  by  a  Plate,  copied 
from  my  Chrestomathia,  p.  64,  and  taken  from  the  Todten- 
buch,  p.  65,  that  it  is  impossible  to  read  and  translate  a  sin- 
gle group  by  means  of  my  system.  The  first  two  groups  of 
that  specimen  contain  the  following  figures :  tree,  owl,  ser- 
pent, mouth,  mount,  arm, — which,  as  no  syllabic  Diacriticum 
IS  added,  pronounce  alphabetically.  Consequently,  the  first 
group,  followed  by  the  suffix/,  can  not,  according  to  my  Al- 
phabet, be  spelled  otherwise  than  am  or  em.  The  system  of 
Champollion  gives  am^  or  em,  or  m,  or  om^  or  wm, — ^which 
may  be  easier  for  the  Reviewer's  philosophy,  because  "  the 
Hebrew  word  nniH  ((^dama)  is  then  susceptible  of  several 
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hanrtred  proBuncia lions."  As,  then,  no  word  am  esUts,  and 
em  with  the  suffix/  signifies  "non  est,"  and  as  the  following 
^onp  is  translated  in  the  Rosettana  by  "Bimilis,"  we  obtain 
the  simple  sense — non  est  similis.  The  learned  Reviewer, 
however,  "utterly  despairs  of  determining  for  himself  this  first 
gronp  by  the  help  of  Sej'fiarth's  system,  and,  in  that  case,  sup- 
posing he  told  the  trtith — and,  certainly,  a  Rev.  Professor  of 
the  Catholic  University  of  Ireland  never  lies, — it  would  be 
best  for  him  to  keep  his  hands  off  from  hieroglyphic  matters, 
and,  rather,  to  settle  in  Abdera  and  boil  hellebore.  Indeed, 
the  same  genius,  in  his  second  article,  "  Hieroglyphic  Stu- 
dies," in  the  Atlantis,  1859,  No.  TV.,  p.  333,  discloses  so  pro- 
found an  acquaintance  with  the  Coptic,  the  Hebrew,  and  with 
the  Egyptian  Mythologyi  that,  I  am  sorry  to  say,  I  have  nev- 
er, in  the  whole  of  my  bfe,  met  with  greater  absurdities. 

As  concerns  the  aforesaid  hieroglyphic  groups,  "non  est  si- 
milis," it  is  to  be  mentioned  that  they  came,  by  a  mistake  of 
repetition,  from  the  preceding  line  down  into  the  following 
(Chrestomathia,  p.  62),  and  thus  they  took  the  place  of  the 
true  groups,  mouth,  boundary-stone,  water,  house,  mouth,  feet, 
— i.  e.,  hro  fi  ulei  (oratio  de  magistratu) — with  which  group 
nearly  all  chapters  m  the  "Todtenbuoh"  and  in  my  "Chresto- 
mathia" begin.  I  corrected  that  erratum  upon  the  proof- 
sheets  myself,  but  the  fault  was  the  lithographer's ;  thus  those 
two  wrong  hieroglyphic  groups  remained,  while  the  apposed 
hro  n  alei  (oratio  de  magistratu)  referred  to  the  said  true 
groups.  The  Rev,  Reviewer  knew  that;  he  knew  to  what 
gronps  the  words  hro  n  alei,  and  their  traslation,  "oratio  do 
magistratu,"  belonged ;  he  says  even  that  those  wrong  groups 
(tree,  owl,  snake,  mouth,  mount,  arm),  in  the  fifth  text,  "  came 
by  a  curious  coincidence  together  in  the  very  last  line  of  the 
fourth  text ;"  he  had  the  original,  Lepsius  Todtenbuch,  at 
hand,  and  looked  in  it ;  he  knew  with  what  groups  all  those 
chapters  begin  ;  notwithstanding  his  declaration,  "it  does  not 
much  matter  whic)i  text  we  select,"  he  selected  two  printer's 
errors,  and  recurs  to  them  repeatedly  for  the  solo  purpose  of 
demonstrating  that,  according  to  ray  system,  it  would  be  pos- 
sible to  spell  the  same  group  as  well  reti  as  alei,  or  hraam, 
and  to  make  any  text  whatever  yield  several  hundred  differ- 
ent meanings ;  consequently,  that  my  system  is  "ridiculous  in 
the  extreme." 

In  consequence  of  this  fabrication,  the  Rev,  Mr.  Renonf 
further  tells  his  readei-s,  "  those  gronps  are  not  by  any  means 
exceptional  ones.  It  is  the  very  nature  of  the  system  to  in- 
terpret the  sjme  group  an  indefinite  number  of  ways ;"  and 
"  a  text  consisting  of  fifly  groups  may  be  read  in  several  hun- 
dred ways."  In  fact,  the  practice  of  jnd^ng  systems  by  the 
instrumentality  of  printers'  errors  is  quite  new  in  the  history 
of  Egyptian  literature  from  the  exhumation  of  the  Roaetta- 
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Stone  down  to  1859,  and  is  really  so  base  that,  in  our  lan- 
guage, there  is  no  fit  expression  for  it. 

Furthermore,  the  Reviewer  assaults  my  principle,  accord- 
ing to  which  some  hieroglyphs  received  different,  both  an- 
cient and  modem,  vulgar  and  poetical  names ;  wherefore  they 
sometimes  expressed,  both  syUabically  and  alphabetically,  dif- 
ferent letters.  He  ridicules  the  idea  that  the  bull  signifies  k  in 
the  name  Necho,  r  in  Caesar,  t  in  Tor ;  the  young  chicken,  and 
the  ball  of  yam,  and  the  eared-snake,  sometimes  A,  sometimes 
o,  sometimes  //  the  shop,  h  and  a;  the  two  trees,  %  and  «  / 
and  so  forth.*  In  this  bund  assatilt,  however,  he  is  some- 
what unhappy ;  for,  as  the  ambiguity  of  those  very  same  hie- 
roglyphic figures — although  first  observed,  in  1826,  in  my 
Rudimenta,  and  first  explained  in  1845 — was  discovered  bjy 
Champollion  himself,  and  by  the  "orthodox  school" by  their 
"own  investigations,"  the  Reviewer  rather  lacerates  the  bow- 
els of  the  "great  master,"  and  his  friends,  whom  he  intended 
to  glorifjr.  In  fact,  this  ambiguity  is  very  "fatal"  to  that  sys- 
tem, which  taught  that  each  hieroglyph  expresses  but  one 
sound,  "comme  les  lettres  de  tout  autre  alphabet,"  and  "like 
the  Hebrew  letters." 

The  pious  man  also  condemns  my  practice  of  reducing,  some- 
times, the  same  hieroglyphic  figures  or  groups  to  different 
Coptic  roots,  or,  in  one  word,  of  always  translating  them  con- 
formably to  the  context ;  he  does  so  without  being  aware  that 
he,  at  the  same  time,  condemns  the  whole  of  the  Hebrew  Tes- 
tament and  its  translations,  the  Septuagint  and  St.  Hierony- 
mus,  and  even  Horapollo,  who  refers  many  words  to  the  same 
hieroglyphic  figure  containing  the  same  consonants.  The  old 
Hebrew  mode  of  writing  is  quite  the  same  as  that  of  the  an- 
cient Egyptians ;  for  both  expressed  words  only  by  conso- 
nants, and  commonly  omitted  the  vowels,  which  tne  translator 
had  to  supply  according  to  the  context.  Thus,  e.  g.,  the  He- 
brew letters  br  signify — filius,  electus,  pums,  inanis,  frumen- 
tum,  campus,  puritas,  lixivium.  The  same  is  the  case  with 
some  groups  and  figures  occurring  in  the  above  explained 
texts,  expressing  one  thousand,  and  also  obscuritas,  ten  and 
bruising,  captain  and  book  and  Egypt,  height  and  strength, 
by  the  same  consonants.  How  dull  the  Septuagint  and  St. 
Jerome  were  while  translating  the  same  two  or  three  Hebrew 
consonants  by  different  Greek  and  Latin  words ;  and,  perhaps, 
the  new  Horapollo  of  Dublin  will  give  the  Christian  world 
the  benefit  of  a  new  LXX.,  or  Vulgata,  in  which  all  combina- 
tions of  the  same  Hebrew  consonants  are  constantly  expressed 
by  the  same  words.  As,  however,  the  Rev.  Professor  testi- 
fies to  the  world,  "  it  is  the  very  nature  of  the  system  to  in- 


♦  See  ChampoUion's  Dictionary,  pp.  269,  161,  129,  116,  116. 


654 


SETBTARTH — CHAMP  OLLIOH  AJ*"! 


terpret  the  same  group  an  inilefinite  number  of  waya,"  I  com- 
mit it  to  tbe  world  to  crown  such  truths,  as  booh  as  tliey  are 
proved. 

Further,  the  author  chargea  mo  with  "  hunting  after  He- 
brew and  Chaldaic  words"  in.  explaining  liieroglyphs.  Per- 
haps, however,  he  belongs  to  that  class  of  savans  who  take 
the  Hebrew  fur  a  modern  language,  and  the  Sanscrit,  or  Ja- 
panese, or  MexIcati,for  the  primitive  tongue.  Then,  in  meet- 
ing with  Egyptian  words  wanting  in  our  Coptic  dictionaries, 
e.  g.,  with  the  word  adoii,  he  will  probably  recur  tg  the  old 
Mexican  dialects,  where  adon  sounded  like  brek-kek-kek- 
koaks-koaka  ;  and  for  deciphering  that  ^'aAie  produce  a  root 

like  y,  y,  y,  y,  y,  y,  i,  a,€,o,u,  king-kang-k%tng. 

He  also  reproaches  me  with  "having,  instead  of  facilitating 
the  translation  of  Egyptian  texts,  cast  it  into  impenetrable 
darkness."  Indeed,  in  the  times  of  the  Jesuit  Kircher,  who 
ascribed  to  each  hieroglj-ph  an  indefinite  number  of  ideas  ac- 
cording to  his  fancy,  and  thus  translated  the  Roman  Obelisks, 
it  was  a  very  easy  thing  to  translate  entire  texts.  In  the 
times  of  CiiampolUon,  it  was  nearly  the  same ;  for  the  half  of 
every  inscription  consisted  of  miraetical,  tropical,  or  enigmat- 
ical figures,  also  suited  for  every  student's  fancy.  The  said 
example  illustrates  it.  The  lion's  claw  signifies  King  Psamus, 
because  be  was,  at  that  time,  tbe  lion  of  the  people ;  the  same 
figure  expresses  Egypt,  because  it  was  once  tuU  of  lions'  claws ; 
it  represents  streD^th,  which  it  also  symbolizes;  it  dcnotee 
the  chief,  viz.,  the  hon's-claw  of  his  subjects;  it  expresses  the 
idea  book — I  do  not  know  if  mimctically,  or  tropically,  or 
enigmatically;  and  so  on.  Bravo!  says  the  learned  Re- 
viewer; this  is  the  true  key  to  the  hieroglyphic  literature. 
Another  one,  however,  knowing  that  the  lion's  claw  was  call- 
ed kome,  refers  it,  in  deciphenng  Egyptian  texts,  to  a  few 
Coptic  words  containing  the  same  consonants.  And  now, 
what  "key"  is  easier?  By  syraboUam  it  ia  possible  to  bring 
out  of  each  hieroglyph  a  thousand  difibrcnt  meanings ;  by 
syllabism,  a  few  words  mentioned  in  the  dictionary. 

At  present,  then,  things  are  changed,  and  the  art  of  ex- 
plaining hieroglyphic  inscriptions  is  confined  to  the  field  of 
Oriental  Philology.  The  student  must  learn  Coptic,  and  that 
profoundly,  and,  besides,  the  syllabic  values  of  600  figures ; 
which,  probably,  is  too  hard  for  an  Egyptologist  in  the  tireen 
Island.  The  real  difficulties  which  a  beginner  has  to  over- 
come are  acknowledged  in  my  Grammatica  jEgyptJaca,  and 
there,  by  certain  advice,  diminished ;  they  are,  nowever,  not 
greater  than  those  of  translating  the  Hebrew  Testament,  or  a 
Phffinician  inscription,  destitute  of  vowels;  and  the  Septna- 
gint  has  demonstrated  such  difficulties  to  be  easily  over- 
come.  As  respects  the  ambiguity  of  some  hieroglyphs,  a  great 
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deal  of  it  affects  only  modem  inscriptions,  where,  e.  g.,  the 
child  (sheri  for  kere)  sounds  8  for  k  acrophonically,  as  is  ex- 
plained in  my  Grammar.  Perhaps,  however,  the  wise  Egypt- 
olo^st  of  Dublin  believes  that  ^e  Egyptian  language,  with 
all  Its  particulars,  remained  the  same  during  three  thousand 
years.  It  is  a  pity  that  our  learned  Hiero^yphist  was  not 
bom  in  the  times  of  Thoth,  2800  B.  C. ;  he  would  then,  it  is 
likely,  have  invented  an  easier  hieroglyphic  system  than  that 
of  the  foolish  god,  in  perfect  accordance  with  his  own  taste, 
and,  certainly,  would  not  now  be  fighting  against  wind- 
mills. 

Further,  he  denies  that  the  so  called  induction-proo^  for 
which  I  called  in  my  Granmiar,  proves  anjjr  thing  in  favor  of 
my  system.  "  If  this,  he  says,  **  be  true,  Mr.  Osbum's  system 
is  as  infallibly  correct  as  that  of  Seyffarth,"  and  (he  ought  to 
have  added)  as  that  of  the  Jesuit  Kircher.  In  proof  of  this, 
he  gives  a  witty  illustration  similar  to  the  following.  A 
schoolboy,  in  order  to  show  his  companions  how  much  he  had 
improved  in  Latin,  translates  thus :  Integer  (my)  vitCB  (goodj 
scelerisque  (Michael)  punes  (loves)  non  (me)  eget  (with 3 
Mauri  (Irisii^  joculia  (faithfulness).  The  difference  is  only 
that  the  erudite  Academical  Professor  has  not  learned  what 
induction-proof  is,  and  that  my  induction  is  a  little  differ- 
ent from  that  of  Dublin ;  for  Mr.  Renouf  misquotes  my  words 
(Gram.,  p.  35),  which  read  thus :  *'  The  induction-proof  for 
the  correctness  of  a  hieroglyphic  system  is  to  succeed  in  logi^ 
caUy  translating  entire  texts  according  to  that  very  same 
system.  Whoever  deciphers  whole  inscriptions,  while  he 
always  ascribes  the  same  sounds  to  the  same  hieroglyphic 
figures,  attaches  the  same  significations  to  the  same  groups, 
applies  the  same  language  and  the  same  grammar,  follows  the 
same  principles,  and  thus  finds  a  reasonable  sense ;  he  must 
have  discovered  the  trae  key  to  such  inscription."  Wresting 
another's  words  from  their  tme  sense  is  equivalent  to  lying. 

For  the  rest,  I  take  the  liberty  of  proposing  to  the  reader 
a  hard  riddle : — How  was  it  possible,  by  means  of  a  hiero- 
glypic  system  "  wholly  unsound  and  simply  illusory,"  and  of 
a  so  "marvellous  key,"  to  gain,  after  thirty-five  years,  the 
first  grammatical  translation  and  explanation  of  the  Rosetta- 
stone;  of  the  Flaminian  Obelisk,  translated  by  Hermapion  ; 
of  the  Tables  of  Abydos  and  Karnak,  translated  by  Eratos- 
thenes and  Manetho ;  of  the  PhilaB-door,  translated  in  the 
Roscttana ;  of  the  Decani,  translated  by  Firmicus ;  of  a  great 
many  entire  inscriptions  and  chapters,  and  the  whole  first  sa- 
cred book  of  the  Egyptians,  and,  finally,  of  Mr.  Stone's  Papy- 
rus; while  the  ** great  master"  and  the  whole  "orthodox 
school,"  by  means  of  the  "  tme  system,"  "  the  foundation  of 
the  whole  Egyptian  Philology,"  had  accomplished  nothbg  of 
all  that  ? 
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We  come  now  to  tlie  '■^pimctum  ealiens"  in  this  notable 
article.  The  Rev.  P,  Reoouf  knew  very  well  that  the 
doctrine,  that  every  hieroglyphic  figure,  above  all,  espresees 
phonetically  the  conBonants  contained  in  its  name,  is  the  real 
key  to  the  whole  Egyptian  literature.  As  this  diBcovery, 
however,  was  made  by  an  antagonist  of  the  "orthodox 
school,"  the  Reviewer  makes  nil  possible  efforts  to  persuade 
the  learned  world  that  this  important  discovery  was  not  at 
all  made  by  me,  but  either  by  ChampoIUon  himself,  or  by  Dr. 
Young,  or  by  Lepsius,  or  by  De  Rougfi,  For  this  purpose,  in 
the  "Atlantis,"  1859,  Vol.  IV.,  p.  338,  he  wrote  as  follows: 
"  It  is  to  insist  upon  it,  that  ilia  only  kind  of  syllabic  value 
admitted  by  Egyptologists  at  the  present  day  was  fully  rec- 
ognised by  ChampoIIion."  In  the  preceding  volume  of  the 
"  Atlantis,"  p.  91,  however,  we  read  :  "If  the  first  assertion 
of  the  syllabic  use  of  hieroglyphs  be  the  matter  in  litigation, 
the  rightful  clfumant  is  not  Seyffarth,  but  Dr.  Toung."  In 
the  preceding  volume  of  the  "Atlantis,"  p.  337,  we  read  thus : 
"The  first  great  step  in  advance  afler  ChampolUon'a  death 
concerns  what  we  now  call  the  syUabic  signs,  the  true  theory 
of  which  was  Jirat  promulgated  by  Dr.  Lejisius,  and  perfected 
by  M.  de  Roag6."  Now,  which  of  these  four  statements  is 
to  be  taken  as  true  ?  Surely,  this  critic  needs  a  better 
memory. 

Let  us  come  closer  to  the  pTirpose.  First,  the  Rev.  Re- 
viewer asserts  that  ChampoIIion  had,  before  me,  Young,  and 
all  others,  discovered  the  said  "key"  to  the  hieroglyphic  lit- 
erature.    This  position  is  proved — 

1.  By  the  following  passage  in  the  "Revue  Archfiologique," 
Vol.  XIVt  p.  593,  containing  an  article  read  before  the  "  So- 
ciety des  Sciences"  of  Grenoble,  in  1810 :  "  Aa  all  Egyptian 
words  are  formed  by  (?)  monosyllabic  '  signilicati&,  these 
same  monosyllables  must  reduce  them  to  a  positive  number. 
Then,  it  was  very  easy  to  construct  a  syllabic  alphabet ;  and, 
in  all  probability,  this  was  the  nature  of  the  hieroglyphs."  • 
This,  proof,  however,  seems  to  mo,  to  prove  too  much,  and 
misses  the  mark ;  for  the  miestion  is  not,  what  pereon  firat 
of  all  promulged  the  "  idea    that  the  hieroglv'phic  figures  ex- 

firesaed  syllables;  but,  who,  first  of  all,  demonstrated  by 
acts,  like  my  Rndimenta  in  1826,  and  my  hthographed  Al- 
phabet of  1843,  that  the  hieroglyphs  really  did  express  cer- 
tain syllables  in  a  certain  language.  The  first  "idea"  that 
whole  words  were  syllabically  expressed  by  one  hieroglyph, 
we  find  promulgated  1600  years  B.  C,  viz.,  in  the  "  Horapol- 


•  Piuequf  toui  lea  mob  EgTpliras  Boni  fonDi<s  Ae  monosjlUbcf  ■ 

Scatifi,  CM  mfmes  monoajll^bea  dfrraient  se  require  h  un  nombre 

Alon  rien  n'l!lait  plua  lacilc  que  de  composer  on  alphabtt  ifllabiqat,  et  M- 


« lei  probability  (eUc  £lut  la  nstorc  Ae*  hic'rogtyphes. 


J 
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linis  Hieroglyphica,'*  to  which  I  owe  my  real  syllabic  figures. 
I  ask,  then,  is  it  possible  to  "open  a  real  door'*  by  the  instru- 
mentality of  a  "probable**  or  rather  "  ideal  **  key?  Alas,  for 
thee,  Columbus  I  it  is  demonstrated  now  that  thou  didst  not 
discover  America,  since  Herodotus  had  the  first  "idea**  of  the 
great  Atlantis,  and,  to  deal  justly,  it  is  now  time  the  new 
continent  were  called  Herodota.  Moreover,  ChampoUion's 
"  idea**  is  totally  different  from  my  own  "key;**  for  Champol- 
lion  discovered  as  early  as  1810  ^at  "probably**  each  hiero- 
glyph expressed  a  whole  Coptic  "monosyllabic**  word,  con- 
sistmg  of  consonants  and  vowels,  like  the  so  called  reb%tB.  I, 
myseli^  discovered,  from  1826  to  1845,  that  each  hieroglyph 
expresses  only  the  consonants  contained  in  its  name,  e.  g^  the 
phallus,  ms  ;  the  sparrow-hawk,  kr;  the  owl,  rrdk ;  and  so 
on.  In  short,  according  to  Champollion's  first  "  probability,** 
the  hieroglyphic  texts  were  real  rebuses,  while,  according  to 
my  system,  both  Egyptian  and  Hebrew  texts  were  written 
quite  in  the  same  way ;  they  contained  but  consonants,  and 
very  seldom  expressed  the  aboriginal  vowels.  For  the  rest, 
supposing  that  Champollion  had,  in  1810,  discovered  the  true 
"key**  to  the  hieroglyphics,  he  must  have  lost  it  soon  after; 
for,  m  1823,  in  his  Precis^  Champollion  clearly  demonstrated 
that  Dr.  Young*s  and  his  own  "rebus-theory**  was  wrong, 
and  since  that  time  he  admitted  but  alphabetic  and  symbo- 
lic hieroglyphs.  "I,  myself,**  says  he,  "have  taken  every 
hieroglyphic  character  for  a  simple  letter,  and  not  for  such  as 
represent  one  or  two  syllables.  The  phonetic  characters  are 
combined,  in  order  to  form  words,  like  the  letters  of  all  other 
alphabets."t  What  a  deplorable  loss  for  the  learned  world, 
the  loss  of  Champollion's  "key,**  discovered  in  18101  Had 
this  "  rebus-key'*  not  been  lost,  our  libraries  would  have  con- 
tained now,  afler  50  years,  a  mass  of  translations  of  very  old 
and  interesting  books,  I  suppose,  written  in  the  time  of  Da- 
vid, Moses,  and  even  of  Menes,  700  years  afler  the  Deluge ; 
Champollion's  Grammar  and  Dictionary  would  never  have 
appeared  anymore  than  my  Grammatica ;  and  this  Reviewer 
would  have  been  saved  the  trouble  of  much  painful  labor. 

2.  "It  may,  or  may  not,  be  true  that  the  whole  of  Seyf- 
farth's  system  consists  in  the  assertion  of  the  syllabic  princi- 
ple ;  but  it  is  ludicrous  in  the  extreme  to  talk  of  the  negation 
of  that  principle  as  constituting  the  essence  of  Champollion's 
system.  "  There  is  no  arguing  with  people  who  talk  such 
nonsense."  For  want  of  arguments,  the  author  is  sometimes 
sarcastic.    "  This  kind  of  syllabic  value,"  says  he,  "  has  been 

t  Ch.'a  Precis,  p .  28.  "  Moi,  qui  ai  consid^r^  chaqne  caractfere  hi^rogly- 
phique  comme  une  simple  lettre,  et  non  pas  comme  pouvant  repr^senter 
chacun  une  ou  deux  syllabes.  Les  caract^res  phon^tiques  se  combinent 
entre  eux  pour  former  des  mote,  comme  les  lettres  de  tout  autre  alpha- 
bet." 
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acknowledged,  from  the  very  flrat,  by  ChampoUion  and  his 
earUest  foQowere;"  and  again,  "tbe  only  kind  of  syllabio 
value  was  fully  recognized  by  ChaiopolMon."  As  the  Re- 
viewer omits  the  proofs  fol"  thia  assertion,  we  must  look  at 
Chanipollion's  own  words  in  Ms  works;  (Pn^cis,  1824;  23 
edition,  1828;  and  his  estenslre  Grammar,  1836;)  for,  as 
every  Grammar  is  written  for  the  purpose  of  instructing  a 
scholar  what  rules  he  hae  to  observe  for  understanding  a 
written  language,  Champollion  must  certainly  liave  devel- 
oped, in  his  Grammar,  his  theory  concerning  the  first  ele- 
ments of  the  Egyptian  writings,  and  the  true  signification  of 
the  600  Egyptian  hieroglyphs.  Now,  in  the  Prdcis,  p.  381 
(447),  we  read,  "  the  pfionetic  characters  are  real  dphabetio 
signs,  expressing  the  sounds  of  the  words  of  the  Egyptian 
spoken  language.  Each  phonetic  hieroglyph  is  the  image  of 
a  physical  object,  of  which  the  name  in  the  Egyptian  spoken 
language  began  with  the  same  sound  or  articulation  which 
was  to  be  expressed  by  the  sign  itself."*  Further,  in  the  last 
work  of  Champollion — his  Grammar,  p.  27 — we  read :  "  The 
whole  of  the  phonetic  signs  constitute  a  real  alphabet^  and 
not  a  syUabarium  .-"f  and  never  did  the  Egyptians  express 
their  ideas  "^par  la  notation  cU*  syUcibes."  Moreover,  we  find 
in  Champolllon's  Grammar  many  Plates,  representing  all  hie- 
roglyphic figures  (being  phonetic,  according  to  Champollion), 
viz.,  23'2,  but  not  a  single  Plate  representing  the  syllabic  val- 
ues of  the  600  Egyptian  hieroglyphs,  or  even  half  a  dozen 
of  them,  although  "the  syllabic  value  was  fully  recognined. 
from  the  very  &9t  by  Champollion."  Wo  ask  the  reader, 
then,  do  the  words  "  non  pas  nn  syllabaire,"  and  "  non  par  la 
notation  des  syllabes,"  pronounce  the  "negation  of  the  syll*- 
bio  principle,"  or  not?  It  is  possible,  however,  that  the  Rev. 
Reviewer  adheres  to  the  opinion  that  Champollion  meant  the 
contrary  of  what  he  said,  and  that,  in  general,  our  talking  is 
not  made  for  expressing  oar  thoughts,  but  for  concealing 
them ;  and,  in  this  cose,  the  words  "  non  par  la  notation  des 
syllabes"  signify — the  Egyptians  expressed  their  ideas  "par 
la  notation  des  syllabes.  It  is  possible,  also,  that  Champol- 
lion wrote  down  these  principal  rules  only  for  common  pe»- 
Sle,  and,  according  to  the  reservatio  mefUalia,  had  another 
octrine,  fit  only  lor  the  initiateil  schola?^.    Snch  were  Un- 


1  ile»  mota  de  la  luif^e  EgjptieiiQc  piirl^. 
Iu6t>gmih«  phoDtftiqae  est  rimagc  d'an  o^i't  ph;siqae,  dont  Ic  nom,  en 
laogne  Egjrptipiine  parlLV.  cmnmeDvut  par  la  Toii  ou  pu  I'uticulmtioo 
qne  le  u^e  ini-mSme  Mt  je»tind  k  exprimer.  Les  caimcurci  phoneliqiiea 
H  comtuneot  entre  eux  pour  tbimcr  des  mota,  comme  tes  lettrea  de  unl 
•aire  alphabet." 

it  ua  Teritablc  alphftbet, 

OPM ii-^-:-- 
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garelli  and  Rosellini,  the  translators  of  the  Roman  Obelisks, 
of  which  the  latter  studied  hieroglyphs  at  Paris,  during  a 
whole  year,  viz.,  at  Champollion's  side,  in  1828  and  1829.  In 
that  work,  (Inteipretatio  Obeliscorum  Urbis,  Bomae,  1842,) 
strictly  following  Champollion*s  exterior  and  interior  system, 
there  is  again  no  trace  of  the  600  syllabic  Hieroglyphs  pub- 
Ushed  by  me  in  1845;  and  why  not?  Besides,  I  ask,  why  is 
it  that  Champollion,  the  "discoverer  of  the  key  of  the  Egyp- 
tian literature  in  1810,"  who  had,  "from  the  veiy  first,  ac- 
knowledged the  syllabic  principle,''  did  never,  during  twenty- 
two  years,  succeed  in  translating  the  Rosettana,  containing, 
among  700  groups,  more  than  400  syllabic  figures?  Why  is  it 
that  Champollion  never  tried  to  make  out  the  Coptic  names 
of  all  the  600  Egyptian  hieroglyphs,  although  he  knew,  "from 
the  very  first,"  that  upon  the  name  of  eve^"  hieroglyphic 
figure  depended  its  syllabic  pronunciation  ?  W  hy  is  it  that 
Champollion's  Grammar  imposed  wrong  names  upon  nearly 
all  hieroglyphs? 

3.  "A  good  many  of  De  Roug6's  syllabic  hieroglyphs,"  says 
the  "  orthodox"  Hieroglyphist,  "  are  to  be  found  m  Champol- 
lion's Grammar  and  Dictionary"  (which  he  ought  to  produce); 
consequently,  Champollion  himself  discovered  the  "  key  "  to 
the  hieroglyphic  literature.  As,  however,  Champollion's 
Grammar  and  Dictionary  appeared  ten  years  after  my  Rudi- 
menta,  in  which,  for  the  first  time,  many  syllabic  hieroglyphs 
were  published,  the  very  just  Reviewer  ought  to  have  decla- 
red differently.  For  the  rest,  my  lithographic  alphabet,  show- 
ing all  the  syllabic  hieroglyphs  which  were  discovered  by 
Champollion  after  my  Rudimenta,  proves  that  Champollion, 
after  the  last  edition  of  his  Precis  m  1828,  had  "  discovered  " 
but  five  or  six  syllabic  hieroglyphs  expressing  two  conso- 
nants, of  which  three  are  wrong,  and  five  are  vocalized  sylla- 
bles— like  Young's  "  rebus-theory,"  rejected  by  Champollion 
himself  in  his  Precis.  From  these  facts  the  "orthodox  school" 
concludes  as  follows : — ^Although  no  hieroglyphic  inscription 
can  be  truly  translated  without  the  rule  that  each  hieroglyph, 
above  all,  expresses  the  consonants  contained  in  its  name, 
and  although  Champollion  teaches  that  "no  hieroglyphic 
character  expresses  a  syllable"  (except  five  or  six,  discovered 
after  my  "  key  "  )  ;  nevertheless,  Champollion's  system  is  the 
true  "  key  "  to  the  Egyptian  literature.  And  from  this  inge- 
nious conclusion  I  learn  that  the  Dublin  Philosopher  has  stu- 
died Aristotle's  Logic,  and  that  he  is  about  to  establish  a  new 
school  of  Philosophy. 

As,  then,  nobody  has  ever  yet  demonstrated  it  to  be  possi- 
ble, according  to  Champollion's  system,  as  it  is  printed,  by 
following  his  rules  and  his  syllabic  figures,  to  decipher,  logi- 
cally, a  bilingual  inscription,  or  any  whole  text,  we  come  to 
the  other  problem  of  the  "Atlantis,"  that,  at  least.  Dr.  Young 


had  before  me  discovered  the  true  "  key"  to  the  hieroglyph! 
literature.  The  Reviewer  mentions  that  Young,  first  of  al . 
discovered  thirteen  phonetic  hieroglyphs,  of  which  some  ex- 

?re8sed  syllables,  as  bir,  ken,  ole,  «i«/i  /  although  "  all  Dr. 
otiDg's  syllabic  values  have  unluckily  turned  out  to  be  in- 
correct." The  "loop-hole,"  however,  is  again  the  "idea"  of 
syllabic  hieroglyphs ;  and,  we  repeat,  the  question  is  not  who 
first  promulged  the  "idea"  of  some  svllabio  hieroglyphs,  but 
who  first  demonstrated  that  all  hieroglyphic  figures  do  in  fact, 
and  OS  a  general  rule,  express  certain  eyllables.  Secondly,  my 
syllabic  hieroglyphs,  expressing  two  or  three  consonants 
without  vowels,  are  altogether  diiferent  from  Young's  "  idea." 
Moreover,  In  spite  of  Young's  true  discoveries,  it  la  obvious 
that  his  rebus-theory,  even  being  extended  to  all  hieroglyphic 
figures,  would,  in  spelling  any  text  whatever,  produce  very 
monsters  of  Egyptian  words,  not  occurring  in  any  Coptic 
Dictionary,  nor  in  any  language.  Furthermore,  Dr.  Young's 
"theory"  that  all  hieroglj-phic  groups,  except  the  proper 
names,  must  be  explained  symbol ieally,  prevents  every  Egypt- 
ologisl^  according  to  Yoimg,  from  truly  translating  whole 
texts ;  which  "idea"  is  also  totally  different  from  my  "key." 
Ag^n,  regarding  the  assertion  that  "the  true  theory  of 
the  syllabic  signs  was  first  promulgated  by  Lcpsius  in  1837,  and 
perfected  by  M.  de  Roug6  in  1851,"  the  astute  author  again 
inverts  the  question.  The  "idea"  of  Lopsius,  "promulgated 
in  1837,"  was  not,  that  all  hieroglyphs  express  certain  conso- 
nantal syllables  without  vowels,  as  I  had  demonstrated  partly 
in  1826,  and  universally  in  1845 ;  but  he  "  promulgated," 
that  the  half  of  eveiy  hieroglyphic  inscription  consists  of  fig^ 
urative,  tropical,  and  enigmatic  signs — the  other  half,  of  mere 
letters,  and  of  a  number  of  abbreviations  expressing  such  vo- 
calized syllables  as  wei-e  discovered  by  Dr.  Young  in  1819  ; 
which  does  not  harmonize  at  all  with  my  '4dea."  At  the  same 
time,  the  Rev.  Reviewer  curiously  forgot,  that,  eleven  years 
previously  to  Lepsius'  "idea,"  many  syllabic  hieroglyphs  had 


been  "promulgated"  ii 


Rudim 


nta,  viz.,  in  1826. 


sides,  of  those  64  syllabic  hieroglyphs  "first  promulgated"  by 
Lepsius,  25  were  proved  to  be  wrong  by  Chevalier  Bunsen, 
and  of  the  29  remaining  figures  but  few  are  correct.  Finally, 
the  ludicrous  basis  of  Lepsius'  and  De  Rougd's  "idea"  is  as 
follows.  The  first  writing  of  the  world,  especially  in  the 
days  of  Hencs,  was  but  figurative ;  by  and  by,  two  or  three  or 
four  figures,  according  to  impenetrable  tropical  or  enigmatic 
rules,  were  coupled  for  expressing  an  idea  or  notion ;  then  the 
second  and  third  figures  of  such  a  group  were  dropped,  in  or- 
der to  express  the  same  idea  by  the  remaining  initial,  which, 
although  being  symbolical,  fi.nally  turned  out  to  prononnce 
syllabically,  Hko  ChampoUioo's  abbreviations ;  and,  at  last, 
the  same  initial  was  used  for  words  sounding  similarly.     In- 


SBTFFARTH — CHAMPOLLIOK  AND  BENOOT.  561 

deed,  this  is  treating  the  sonnd  common  sense  of  mankind 
with  contempt.  By  this  foolish  "  idea,**  of  courae,  Mr.  Lep- 
sius  and  De  Koiig6  were  totally  prevented  from  determining 
the  syllabic  value  of  all  the  other  600  hieroglyphs,  and,  con- 
sequently, from  translating  entire  texts.  Supposing,  how- 
ever, Mr.  Lepsius  had  discovered,  in  1837,  the  real  "  key  "  to 
the  whole  Egyptian  literature,  why  is  it  that  he  has  never, 
during  twenty-two  years,  translated  one  hieroglyphic  line? 
Or,  is  it  possible  to  open  a  door  by  means  of  a  bit  of  a  key 
discovered  before  him  ? 

Finally,  we  come  to  the  apology  for  Messrs.  Lepsius, 
Brugsch  and  De  Roug6,  who  were,  in  my  Grammatica  JEgyp- 
tiaca,  charged  with  deserting  Champollion's  standard,  and 
clandestinely  appropriating  my  key  and  syllabic  alphabet. 
Thus,  the  Reviewer  says, "  they  (Dr.  Uhlemann  and  I)  assert 
that  Lepsius,  Brunch,  De  Roug^  and  others,  have  abandoned 
the  system  of  Champollion,  and  dishonestly  availed  them- 
selves of  Seyffarth's  key,  without  giving  him  the  glory  of  its 
invention."  As  Champollion,  in  his  Precis  and  Grammar,  as 
we  have  aeen,  clearly  gives  the  rule  of  taking  no  hieroglyph 
for  a  syllable,  and  as  he,  in  all  his  works,  observes  that  same 
rule,  and  finally  admitted,  in  his  last  work,  but  five  or  six  re- 
ally syllabic  figures  as  exceptions  to  the  general  rule,  I  call 
persons  who  admit  other  syllabic  hieroglyphs  than  those 
named  by  Champollion  and  excepted  from  the  rule — who 
take,  in  translating  a  text,  20  or  more  hieroglyphs  out  of  100 
for  syllables — simply,  renegades.  In  case  the  same  persons 
give  to  those  same  hieroglyphs  the  syllabic  values  discovered 
before  and  divulged  by  another  scholar,  without  naming  the 
author,  or  even  pretending  to  have  made  that  discovery  them- 
selves, then  I  call  such  persons  literary  thieves.  Such  was 
the  ancient  usage  in  learned  society. 

Now,  in  1845,  Mr.  Lepsius  received  a  copy  of  my  printed 
syllabic  alphabet,  and,  m  1848,  he  published  his  Egyptian 
Chronology,  particularly  the  names  of  the  Astronomical  De- 
cani, syllabically  expressed  on  five  different  monuments,  which 
were  inexplicable  according  to  ChampoUion's  system.  In  ex- 
plaining them,  however,  Mr.  Lepsius  applied  my  "  key,"  first 
published  in  1826,  and  confirmed  in  1833,  1840,  1843, 1844, 
1846  and  1847,  according  to  which  each  of  the  600  hiero- 
glyphs expresses,  in  the  first  place,  the  consonants  contained 
in  its  name ;  moreover,  he  assigned,  there,  to  18  hieroglyphic 
figures  the  very  same  syllabic  values  which  he  had  found  in 
my  printed  Alphabet,  without  mentioning  its  source.  I  ask 
the  reader,  then,  has  Mr.  Lepsius,  indeed,  deserted  Champol- 
lion's  standard,  and  adopted  my  "key,"  and  "dishonestly 
stolen  "  my  property,  or  not  ? 

Mr.  Brugsch  published,  in  1849,  his  "  Doctrina  numerorum 
^gyptiorum,"  and  "  Uebereinstimmung  einer  Hieroglyphen- 
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inschrift,"  in  which  be,  as  yet,  atrictly  foUowed  the  system  of 
"  the  great  m.tBter ;"  and  although  his  textfi  ofTered  a  maee  of 
Bylhibic  characters,  he  admitted,  of  cotirgc,  not  a.  eingle  one, 
sU  syllabic  signs  being  excluded  Irom  Champollion'a  system. 
Soon  after,  however,  he  received  a  copy  of  my  Syllabic  Al- 
phabet; and  then,  in  1851,  as  soon  as  possible,  his  "Interpie- 
tatio  RoBettanffi"  appeared,  in  which  Mr.  Brugecb  adopted 
my  "key,"  and  discovered  the  Rosottana  (once  inexplicable 
to  Champollion)  to  contain  162  syllabio  characters,  viz.,  the 
same  which,  except  eome  mistakes  on  the  part  of  Mr,  BragHch, 
were  first  determmed  in  my  Alphabet,  which  was  then  in  hia 
hands.  In  order  to  remove  the  appearance  of  plagiarism,  the 
Introduction  to  this  otherwise  very  valuable  work"  prudent- 
ly calls  my  system  "vana  ficta,"  and  praises  the  "great  mas- 
ter." 1  ask  the  reader,  then,  if  Mr.  Brugsch  has  really  aban- 
doned Champollion's  pnnted  pi-inciplee,  and  appropriated  my 
"key,"  and  "dishonestly  stolen"  my  literary  property,  or 
not? 

In  the  autumn  of  IMQ,  M.  de  Roug£  visited  Berlin,  and 
published  there  a  pamphlet,  entitled  "Esaaisur  unc  st^le  lii- 
n6raire.  I)6di4  a  M.  A.  dc  Humboldt.^  Although  thin  in- 
scription contains  nearly  50  Siyllabic  figures,  M.  de  Roug4,  of 
course,  still  following  the  system  of  Champollion,  iailed  to 
recognize  a  sinele  one.  Soon  after,  he  received  a  copy  of 
my  printed  syllabic  Alphabet,  and  iheu,  in  1851,  he  publish- 
ed a  large  work — "Memoirs  sur  rinscriplion  du  Tombeait 
d'Ahmcs — in  which  he  first  deplores  the  condition  of  Cham 
pollion's  sjKtem,  "  according  to  which  it  woidd  have  been  im- 
possible to  decipher  this  inecription ;"  he  then  speaks  very 
disrespectfully  of  my  own  researches,  and  finally  discovers 
the  "key"  to  the  Egyptian  literature,  namely,  that  the  said 
inscription  contains  more  than  SO  syllabic  figures,  of  which 
20  are  still  to  be  found  in  my  lithographed  Alphabet.  There- 
fi>re,  I  ask  s^n,  has  M.  de  Itong^  deserted  Champollion's 
system,  and  silently  approved  my  "key,"  and  "dishonestly 
stolen"  another's  property,  or  not  ? 

First,  however,  we  must  hear  what  the  Rev.  Reviewer  has 
to  say  in  favor  of  those  gentlemen, 

The  fiill  justification  of  the  defendants  is,  that  the  Dublin 
judge  hag  seen  with  his  own  eyes  tliat  those  honest  men 
lighted  their  cigars  with  my  Plates  before  looking  at  them. 
This  argument,  however,  mnst^as  yet,  be  reserved  in  mind. 

•  S«c  I^ipxlger  Repertorinin.  1S63,  Vol.  I.,  p.  ^.  vhpr«  it  is  demon. 
■ITMcd  that  tbeanthor  comtptcdllteoriguuU  t«si,uidcomii<tlj  explained 
aolj  IS  fnvQp*  l>r  tut  hand.  Such  m  the  nUarc  of  all  the  numeroiu  pub- 
IJcanoni  of  UiU  jrouii^  nah  Kholai'.  It  ii  a  pJt^  that  the  Philoniaihean 
Sotaetj  of  rhiUilelphia  has  adopted  thia  dcplonhle  explanatioii  oT  the 
SoaetlMia  witboat  mtl  coipparing  It  vith  my  tnwaUtioa  in  the  Tbeoto- 
giacbe  SchriArn,  ccL.  Lrtpdc.  1S65,  p.  £8. 
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Further,  as  those  gentlemen  had,  in  former  times,  exagger- 
ated Champollion's  merits  in  the  extreme,  and,  in  their  blind 
jealousy,  exceedingly  defamed  and  rashly  condemned  the 
contrary  system,  which,  in  opposition  to  the  whole  world,  re- 
fused to  admit  any  symbobcal  hieroglyph  in  Egyptian  wri- 
tings, it  would  have  been  too  shameful  for  the  "  orthodox 
school "  to  change  opinion,  and  publicly  adopt  the  system 
which  they  had,  a  long  time  since,  publicly  repudiated.  Thi« 
argument,  also,  remains  "  sous-entendue.'' 

Further,  those  gentlemen,  says  the  Reviewer,  have  "  not 
adopted  Seyffarth's  system,  but  Dr.  Young's."  "  The  right- 
M  claimant  is  not  Sevffarth,  but  Dr.  Young."  In  this  case, 
however,  they  were  obliged  honestly  to  confess  and  acknowl- 
edge that  their  "  master "  had  unjustlv  condemned  Young's 
discoveries.  For  the  rest,  my  principle,  as  well  as  that  adop- 
ted by  the  said  savans^  are,  as  we  have  seen,  totally  different 
from  Young's  theory.  For  I  stated,  that,  in  general,  each  of 
the  600  hieroglyphs  expressed  the  consonants  contained  in 
the  name  of  the  hieroglyphic  figure,  and  that  all  hieroglyphic 
texts  must  be  explained,  not  symbolically,  but  syllabically 
and  alphabetically ;  while  Dr.  Young  taught  that  the  syllabic 
hieroglyphs  express  consonants  together  with  vowels,  like 
ole,  eneh^  and  that  the  hieroglyphic  texts,  except  the  proper 
names,  consist  of  symbolic  characters. 

Further,  "  Champollion's  disciples  have  been  guilty  of  no 
apostacy,  but  have  only  followed  their  master's  example  in 
attributing  syllabic  values  to  other  hieroglyphs."  I  do  not 
know  whether  this  assertion  is  contradictory  to  the  preced- 
ing. Young  being  the  first  discoverer  of  syllabic  hieroglyphs, 
everybody  "attributing  syllabic  values  to  certain  hieroglyphs" 
is  Dr.  Young's  follower,  not  CharapoUion's ;  and,  as  Cham- 
pollion's  express  direction  is,  to  take  no  hieroglyph  for  a  syl- 
lable, I  ask,  is  "attributing  syllabic  values  to  200  hiero- 
glyphic figures"  apostatizing  from  Champollion's  theory,  or 
not? 

Besides,  "  it  is  absurd  to  conclude,  without  further  proofs, 
that  one  has  borrowed  from  the  other,"  "  The  whole  syllabic 
theory  was  not  stolen  from  Seyffarth  or  any  one  else,  but  was 
slowly  elaborated,  step  by  step,  as  the  result  of  long  (?)  and 
patient  (?)  observation  and  induction."  "  Champollion  left 
the  science  in  so  advanced  a  state,  that  his  successors  could 
not  long  have  followed  in  his  steps  without  admitting  the 
existence  of  syllabic  characters."  "  The  progress  from  sym- 
bols read  phonetically  to  that  of  syllabic  characters  is  natural 
and,  under  the  condition,  inevitable."  In  answer  to  this  argu- 
ment, we  submit  the  following  inquiries :  Supposing  that  the 
discovery  of  the  said  "  key"  was  "  inevitable,"  why  is  it  that 
none  of  all  the  Champollionists,  even  the  most  able,  as  Rosel- 
lini,  Ungarelli,  Salvolini,  Lenormant,  De  Saulcy,  Leemans, 
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Birch,  Hincks,  and  others,  had  uot  made  that  "  inevitable  die- 
covery"  themselves?  Why  la  it,  that  even  Lopsius,  Brugseh 
and  Dc  Rotig6  made  that  "inevitable  discovery"  eimultane- 
ously  and  not  before  1845,  and  so  short  a  time  after  copies  of 
my  Byllabic  Alphabet  had  come  into  their  bands  ?  Concern- 
ing tliat  "  slow,  long  and  patient  elaboration,"  it  geenis  to  ine 
that  an  "  elaboration  "  bc^nning  with  the  end  of  1849,  and 
finishing,  in  I85I,  with  the  publication  of  large  volumes  like 
BrugBch's  Rosettana  and  De  Roug6'a  "  Tomoeau  d'Ahmes," 
is  not  at  all  a  "alow,  long  and  patient  elaboration  of  the  syl- 
labic theory."  The  same  is  the  case  with  Mr.  Lepsius'  long 
"elaboration,"  as  we  have  seen.  For  the  rest,  every  gentle- 
man who  makes  a  discovery,  and  subsequently  sees,  with  his 
own  eyes,  that  the  same  discovery  was  already  made  by  anoth- 
er, feels  bound  to  respect  the  othei''8  discovery,  and  to  mention 
it  in  order  to  prevent  all  reproach  of  plagiarism.  Why  is  it, 
I  ask,  that  those  gentlemen  did  not  do  so,  but  ignored  and 
reviled  the  author's  researches?  The  fact  remdns  indisputa- 
ble, that  none  of  the  said  Egyptologists  as  yet  knew  anything 
about  my  syllabic  characters  in  their  publications  immedi- 
ately preceding  the  edition  of  my  syllabic  Alphabet,  but  only 
after  it.  The  pretended  facility  of  tlie  discovery  proves  as 
little  as  the  egg  of  Columbus. 

The  Rev.  P.  Renouf  makes  an  effort  to  justify  M,  de  Rou- 
g6,  espBciiilly,  by  a  passage  in  the  "Revue  Archeologique" 
of  1848,  where  M.  de  RougS  says,  "Lepsius  states,  Ist,  an 
alphabet  consisting  of  mere  letters ;  2d,  syllabic  characters, 
i.  e.,  expressing  a  whole  syllable."  The  absurdity  of  the  the- 
ory of  Lepsius,  however,  has  already  been  exposed,  and  Lts 
discovery  of  syllabic  characters  had  already  oeen  made  22 
years  previously  to  M.  de  Rougij's  article  in  question,  viz^  in 
my  Rudimenta,  in  all  my  subsequent  publications,  and  even 
in  my  syllabic  Alphabet,  being  three  years  older  than  the  said 
passage.  In  sboit,  the  passage  in  question  proves  that  M.  de 
Rougfi,  in  1848,  admitted  syllabic  hieroglyphs,  known  since 
1826;  but  it  does  not  at  all  prove  that  M.  de  Roug4  has  not 
"dishonestly  availed  himselij"  in  his  publication  of  1851,  of 
my  syllabic  Alphabet,  of  which  a  copy  was  in  his  possession, 
nor  that  he  had  not  deserted  Champollion's  system. 

Further,  the  apologist  objects  that  "  their  Alphabet  is  not 
tlie  same  as  his."  The  first  book  of  Lepsius,  however,  pub- 
lished after  my  "key"  and  syllabic  Alphabet — his  Egyptian 
Chronology,  Berlin,  1848 — contains  about  30  syllabic  charac- 
ters, nearly  all  expressing  the  same  syllables  which  I  had, 
three  years  before,  ascribed  to  them  in  my  Plates ;  while  Lep- 
sius, before  that  date,  esplaincd  the  very  same  hieroglyphs 
only  symbolicaUy  or  alphabetically,  and,  in  part,  very  differ- 
ently from  my  Alphabet.  The  first  book  of  Mr.  Brngnd^ 
published  after  my  "key"  and  Alphabet — his  "  Inscriptii 
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settana,'*  Berlin,  1851— contains  a  list  of  122  syllabic  figures, 
which,  excepting  Mr.  Brugsch's  mistakes,  correspond  exactly 
with  my  syllabic  hieroglyphs.  The  first  work  of  De  Roug6, 
subsequent  to  my  Alphabet,  "  Le  Tombeau  d'Ahmes,"  Paris, 
1851,  contains  about  30  syllabic  hieroglyphs,  nearly  all  har- 
monizing with  my  syllabic  Alphabet.*  It  is  true  that  those 
learned  Egyptologists  ascribea  to  some  hieroglyphs  syllabic 
values  differing  from  those  in  my  Alphabet,  but  why  ?  As 
they  were  not  much  acquainted  with  the  Coptic,  and  were 
unable  to  translate  many  hieroglyphic  passages,  they  suppo- 
sed some  figures  to  be  incorrectly  determined  in  my  Alpha- 
bet ;  then,  in  order  to  obtain  fitting  syllabic  powers  from  such 
hieroglyphs,  they  recurred  to  another  group  containing  the 
figure  in  question,  although  aware  that  hieroglyphic  groups 
picked  out  of  the  context  are  susceptible  of  a  hundred  differ- 
ent translations.  It  is  on  account  of  their  wrong  syllabic 
hieroglyphs  that  De  Rouge,  in  his  wonderful  "  Le  Tombeau 
d'Ahmes,"  discovered  a  "fire-snake,  Amhehw'^  ("narrabo 
etiam  nomen  anguis  illius,  qui  in  monte  suo ;  habitans  in 
igrie  suo ;  nomen  ejus  Amhehw) ;  and,  in  another  place,  ob- 
tained the  sense  that  the  deceased,  in  the  times  of  Moses, 
1867  B.  C,  was  seven  times  decorated  with  the  "  decoration 
de  la  valeur  militaire  ^  collier  d'or."  For  that  same  reason, 
Mr.  Brugsch  has  delivered  so  marvellous  an  explanation  of 
the  Rosettana,  while  Dr.  Uhlemann's  translation,  strictly  fol- 
lowing my  Alphabet,  is  correct.  I  pass  by  all  those  alpha- 
betical hieroglyphs  of  mine  which  were  also  silently  adopted 
by  those  gentlemen,  and  add  only,  that  I  recognize  many  of 
my  dear  children  by  means  of  certain  liver-freckles  with 
which  they  were  born. 

Finally,  the  able  advocate  of  the  impeached  testifies  thus : 
"  it  is  preposterous  to  fancy  that  one  is  tempted  to  steal  treas- 
ures of  this  kind."     Indeed,  this  argument  alone  is  decisive  ! 

I  do  not  wonder  at  the  great  Lepsius,  who  begins  the 
Egyptian  history  before  the  Deluge  and  the  day  of  Creation, 
whose  name  is  to  be  seen  engraved,  in  cubital  letters,  on  in- 
numerable monuments  in  Egypt,  in  the  place  of  once  venera- 
ble inscriptions,  first  effaced  by  his  hand ;  for  native  virtues 
are  not  easily  eradicated.  And  this  Berlin  Professor  did, 
many  years  ago,  publicly  declare  that  he  did  not  care  about 
priority  of  discoveries ;  in  other  words,  that  he  would  steal 
another's  property  whenever  possible.  In  the  same  volume, 
also,  where  he  appropriates  my  "  key"  and  Alphabet,  he  like- 
wise discovered  the  "  key"  to  the  astronomical  monuments  of 
Egypt,  in  spite  of  my  Astronomia  -^gyptiaca,  a  large  work 
in  quarto,  published  sixteen  years  before,  which,  before  him, 

*  See,  for  these  three  works  and  their  plagiarism,  Leipziger  Reperto- 
rium,  1849,  Vol.  U.,  p.  1 ;  1862,  Vol.  I.,  p.  26 ;  1863,  Vol.  1,  p.  166. 
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had  first  dcmoostratcd  that  the  E^ptians  expressed  ' 
PInnota  by  tJie  figures  of  the  7  Cabin,  and  the  Signs  of  t 
Zodiac  by  their  12  Krent  Eoda.  The  same  friend  of  truth, 
Boon  na  I  had  iiubliehcd  Hermapion's  Translation  of  the  Fla- 
niinian  Obeliak,  said  publiclj',  that  Hemiapion'a  Obelisk  had 
not  been  discovered  by  me,  but  by  the  great  master,  Cham- 
pollion,  although  he  knew  that  ChampoUion  had  been  in 
Rome  twice,  and  had  examined,  during  six  years,  the  engraved 
Plates  of  that  Obelisk,  and  that  finally  Champollion'a  diaci- 
jilcs  haii  published  a  totally  WTong  tnmslation  of  it.  The 
same  is  the  case  with  Mr.  Brugsuh,  at  Berhn,  the  very  young 
but  true  scion  of  Leneius,  who  once  discovered  the  normal 
arithmetic  figures  which  had  been,  nine  years  before,  pub- 
lished in  my  Alphabeta  Genuina,  and  the  syllabic  characters 
of  the  Demotic  writing,  of  which  the  existence  and  valaes 
were  also  previously  discovered  and  published  by  m)'seU'. 
That  is  natural,  for  "sunilia  simili  gaudet.'*  I  wonder,  only, 
at  that  nobleman,  Viconite  de  Roug^,  Champollion'a  succes- 
sor in  the  Louvre,  although  he  is  the  warm  friend  of  Bragsch 
and  Lepains. 

Our  pious  anoeators  were  bo  much  averse  to  all  kinds  of 
literary  robbery  that  they  invented  a  peculiar  name  for  it, 
vit,  iJaffiaristH ;  at  present,  things  are  changed,  and  the 
worid  has  now  so  mncn  innpro\'«d  in  morals  that  an  Academi- 
cal Proftssar  does  not  hesitate  to  advocate  literary  tJiet\.  He 
turns  into  ridicule  the  idea  that  those  gentlemen,  even  if  they 
had  made  the  sanio  discoveries,  after  me,  "  by  their  own  in- 
veetigatiuns"  (while  (he  contrarj*  is  proved),  were  obliged  to 
r««i»«>t  another's  property,  or,  in  his  own  words,  "first,  to 
miucc  an  act  of  homage  to  him  as  the  lawlbl  owner;"  "to  give 
him  the  glory  of  the  invention  (of  the  syllabic  alphabet  of 
the  Kgjptiai'is)."  I  never  have  affected  "homage"  and  ''glo- 
n  ;*  Dut  t  must  coniess,  I  feel  bound,  for  my  part,  as  loi^  as 
I  dikll  live,  to  protest  against  all  sorts  of  literary-  theft,  and 
to  tadoaror  to  prescr\'e  honesty  in  the  scientific  world,  and 
to  naiBtuB  that  good  old  maxim,  nmm  euimt*.  Those  gen- 
tt«ni«n,  I  say,  wera  boond,  as  soon  as  tbey  aAandoned  Cbam- 
pollioa'*  flnidameotal  mle,  "  ao  hieroglyphic  figure  expresses 
a  svllaMe.*  and  as  aooa  aa  th«7  c(^>ied  my  Alphabet,  or  rather 
■'diseoTcnd  by  tb«ir  own  i&T«8tuat(oa'  a  number  of  syllabic 
cfaaraeitcrs  which  had  previmn^  De«o  discovered,  to  avoid  at 
kut  dM  mt^ramct  of  ptagiansai. 

hdwd,  the  R«T.  Profresor  Le  Pt^  Renoii£  oT  th«  CUboGe 
Uaivwrdty  o{  Ireland,  instead  of  poaishisg  that  noble  TVifo- 
Kna,  of  vhtcb  the  I«af«talk.  the  copula,  extends  to  DnbGn, 
owhl  to  haT«  been  aahaaaed  to  adroeate  palpable  ptagiariaB 
bejove  the  eyvs  of  many  hwkdrcd  voatha,  who  aoonor  or  later 
viU  popeeatc  the  moral  |inBa|i)ea  heU  by  tbiw 
antt,  n  adattoa  to  that,  to  aaliga  mtha  by  the 
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tality  of  printers*  errors  which  he  had  himself  perfectly  well 
recognized.    "The  receiver  is  as  bad  as  the  thief." 

It  will  be  asked,  what  may  be  the  proper  and  real  intention 
of  that  so  unprovoked  calumny?  I  do  not  know,  and  leave 
it  to  others  to  decipher  this  very  intricate  hieroglyph.  Per- 
haps, however,  the  "prudent"  Egyptologist  of  the  "orthodox 
school"  speculated  thus : — ^As  the  system  opposed  to  Cham- 
pollion's  has  already  discovered  and  explained  the  most  im- 
portant bilingual  and  other  inscriptions,  and  enables  every 
one  familiar  with  the  Coptic  (except  the  Dublin  Hieroglyph- 
ist)  at  last  to  translate  entire  Egyptian  texts,  the  nimbus  of 
the  "  great  master,"  and  the  glory  of  the  whole  "  orthodox 
school,  runs  the  risk  of  being  forgotten.  Therefore,  the  best 
expedient  is  to  kill  off  the  fatal  system,  and,  as  far  as  possi- 
ble, deform  and  defile  it,  that  all  eyes  may  be  averted  from 
the  dead  carcass.  Then,  it  will  be  easy  to  understand  that 
the  immortal  followers  of  Champollion  were  never  "  tempted 
to  steal  treasures  of  that  kind ;"  it  will  be  possible  to  trans- 
form the  whole  system  of  Champollion,  insensibly,  and  "  step 
by  step,"  into  the  opposite  one ;  and  finally,  by  means  of  the 
so  metamorphosed  wrong  system,  to  translate,  "step  by  step," 
the  whole  Egyptian  literature.  And  thus,  of  course,  some 
greater  glory  would  be  reflected  upon  the  head  of  the  "  great 
master,"  and  upon  all  other  members  of  the  "orthodox 
school,"  without  the  disgraceful  confession  that  the  "  great 
master"  had  failed  to  discover  the  real  "key"  to  the  Egyptian 
literature.  At  least,  there  is  a  beginning  made  already ;  for 
in  the  4th  No.  of  the  Atlantis,  the  next  after  the  article  in 
question,  the  same  author  tells  his  readers — "  In  the  last  num- 
ber of  the  Atlantis,  I  said  that  the  idea  of  syllabic  hiero- 
glyphs was  first  suggested  by  Dr.  Young,  and  not  by  Seyf- 
farth,"  and  that  "  Champollion,  in  1810,  had  anticipated  Dr. 
Young's  rebus-theory"  (this  counterfeiting  has  been  shown  in 
its  true  light  above)  ;  and  in  a  few  years,  from  all  quarters 
the  echo  would  have  resounded — ^Look  into  the  "Atlantis," 
where,  as  early  as  1859,  it  has  been  clearly  demonstrated  that 
the  syllabic  values  of  all  the  600  Egyptian  hieroglyphs  were 
not  discovered  by  Seyffarth,  but  by  Dr.  Young,  or  rather  by 
the  "great  master."  Besides  all  this,  the  "orthodox  school 
of  Dublin  probably  speculated  thus : — Should  the  worst  come 
to  the  worst,  at  least  no  calumny  is  fruitless ;  for  semper  cUi- 
quid  man^t ! 

Let  it  be  so  or  not,  at  least  it  needs  a  great  deal  of  dullness 
to  believe  that  articles  of  that  kind  would  succeed  in  realiz- 
ing such  hopes  ;  for  the  world  (the  Lord  be  praised  1)  is  still 
full  of  gentlemen,  who  see  through,  and  abhor,  all  sorts  of 
falsehood  and  imposition.  Champollion's  system,  except  a 
few  letters,  grammatical  forms,  and  hieroglyphic  groups,  to- 
gether with  his  method  of  explaining  hieroglyphic  texts, 


ingual  and  not  fai- 
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exiured  U  the  same  moment  in  whicli  my  sf  llalnc  detennina- 
tion  of  all  Egyptian  liier<^>']ihs  appeared,  and  h  is  idle  to 
think  of  galvanudog  a  dead  body  into  life. 

Everybody  can  now  Be«,  in  the  sabjoined  PUtes,  with  Us 
own  eyes,  and  wtthoat  being'  misled  by  an  t^i>^<ifwM<,whst 
is  the  trne  natore  of  my  system,  and  what  is  the  "  nuureDoiis 
key"  by  which  I  spell  and  Lratulitte  hieroglyphii 
and  by  which  a  great  many  texts,  both  buingua 
lingoal,  hare  been  already  explained. 

All  ihe  matters  Epoken  of  in  the  preceding  rages  have 
been  discussed  in  ej-tenao  in  my  Grammatica  ^gyptJAo; 
and  it  is  a  pity  that  young  Cgyptoiogiats,  instead  of  learning 
Coptic  and  studying  my  Graruraar,  §hou]d  force  me,  from  time 
to  lime,  to  stop  in  my  course  to  shake  my  club  in  defence  of  » 
helpless  babe  against  the  ravenous  dogs  that  are  continually 
barking  at  it.  It  is  a  pity  that  any  one  shonld  consume  his 
short  life  in  criticiring  systems,  instead  of  applpng  his  wita 
to  practical  accoont,  by  translating  entire  Eg:}']>tiai]  texts,  and 
thus  confirming  or  correcting  the  results  of  former  labors. 

As,  however,  the  progress  of  Egyptian  Philology  depends 
upon  a  reliable  system,  and  as  only  that  key  to  the  hicro- 
glyplis  can  be  true  which  correctly  spells  and  translates  en- 
tire Egyptian  texts,  the  following  expedient  will  probably  be 
the  best  for  coming  to  a  decislou. 

I  aek  then,  respectfully,  the  Rev.  P.  Le  Page  Renouf  of 
Dublin  to  translnt^,  in  a  reasooable  manner,  those  rery  same 
Egyptian  texts,  according  to  0hampollion*3  system.  I  have 
owy  to  request  him  not  to  discover  anew,  "  by  his  own  in- 
vestigations," the  syllabic  values  of  the  hieroglyphic  figorcs 
printed  in  my  Grammar.    The  said  specimens  contain  bat 

285  hieroglyphic  words,  and,  nt  the  same  time,  240  syllabic 
figures,  which,  according  to  Champollion's  system,  are  lo  be 
explained  either  symbolically,  or  alphabetically,  or  by  the 
"  marvellous  key"  of  abbreviation. 

Furthermore,  I  request  the  able  Reviewer  to  publish  this 
translation  and  explanation  iu  that  same  "  Atlautis,"  for  the 
benefit  of  the  readers  of  the  article  in  question  ;  and  I  am 
sure  he  will  not  decline  my  ui^nt  request,  since  he  knows 
what  the  word  calumny  raenns,  and  what  its  influence  is  in 
this  department  of  science.  J^et  biin  not  have  recourse  to  bis 
inability,  or  any  other  pretext ;  for  a  man  who  is  so  well 
versed  in  hieroglyphic  matters,  anil  so  able  to  judge  systems, 
and  who  explains  so  ingeniously  the  hieroglyphic  text  in  the 
Atlantis  (No.  IV.,  p.  335),  is  certainly  also  able  to  translate 

286  groups  according  to  Champollion  s  system,  which  "  laid 
the  solid  foundation  of  the  whole  science  of  Egyptian  philot- 
ogy."  Besides,  the  whole  "  orthodox  school,"  so  mnch  hon- 
ored in  this  notable  article,  will,  there  is  no  doubt,  be  so 
grateful  as  to  help  him,  particularly  at  Paris, 
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In  case,  however,  he  should  not  succeed  in  translating  and 
explaining  the  said  texts,  in  a  satisfactory  manner,  according 
to  Champollion's  principles.  Grammar,  and  Dictionary, — and 
should  fail  to  pubhsh  the  said  translation  in  the  next  number 
of  the  "  Atlantis,"  or  elsewhere, — ^then  I  should  ask  the  learn- 
ed world  to  take  the  Rev.  Reviewer  for  a  gross  and  shameless 
calumniator.  He  disapproved  of  such  "rather  indecent  ex- 
pressions," already  made  use  of,  in  a  similar  case,  by  Dr.Uhle- 
mann ;  but  Justice  makes  no  difference  between  learned  and 
unlearned  impostors :  she  treats  individuals  according  to  their 
conduct. 


Notice  of  a  new  species  of  Platycrinus  and  other  Fossils j 

from  the  Mountain  Limestone  of  Illinois  and  Iowa; 

being  an  extract  from  the  Second  Annual  Report  of  the 

Illinois  Geological  Survey.    By  A.  H.  Worthen,  State 

Geologist. 

Platycrinus  Pratteki,  n.  sp. 

Platycrinus  planus,  (in  part)  of  Owen  and  Shumard,  €reol.  Rep.  on  Wiscon- 
sin, Iowa,  and  Minnesota,  by  D.  D.  Owbn.    PI.  Y.  A.,Fig.  4.^ 

Calyx  large  with  an  entirely  smooth  surface,  the  base  form- 
ing a  deeply  widened  pentagonal  cup.  The  articular  surface 
by  which  it  adheres  to  the  last  joint  of  the  column  is  un- 
known, being  covered  by  a  joint  of  the  column  itself.  The 
upper  edges  of  the  basal  cup  are  very  thin  and  overlap  the 
the  lower  edges  of  the  radial  plates.  These  edges  have  ^  a 
ragged  or  notched  outline,  caused  by  a  series  of  grooves  in 
the  surface  of  the  upper  portion  of  the  basal  plates.  At  each 
angle  of  the  pentagon,  there  is  a  large  inflated  projection,  pro- 
ceeding upward  from  the  basal  plates  of  which  they  form  a 
part,  and  resting  against  two  of  the  first  radials,  and  seem  to 
have  been  formed  mainly  to  strengthen  them  ^er  the  man- 
ner of  buttresses. 

The  first  radial  plates  are  slightly  elongated,  and  are  widest 
at  about  two  thirds  the  distance  from  their  inferior  to  their 
superior  borders,  so  that  the  calyx  in  passing  upward  narrows 
in  again  from  this  point,  except  the  centre  of  each  piece, 
which  is  so  thickened  for  the  reception  of  the  second  radial 
and  to  bear  the  weight  of  the  arm,  that  it  still  preserves  the 
calyx  of  the  same  diameter.  The  inferior  angles  of  these 
pieces  appear  slightly  truncated,  from  their  not  entirely  meet- 
ing under  the  buttress-like  projections  of  the  basal  plates. 

On  the  lower  surfaces  of  the  radial  plates  and  the  upper 
surface  of  the  basal  plates,  there  are  tooth-like  projections  fit- 
ing  into  each  other  like  the  sutures  of  a  skull.    The  lateral 
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edgDB  of  the  radial  plittes  have  also  a  series  of  small  teeth  en- 
tenng  into  depressions  of  the  opposite  radial  piece,  but  these 
are  so  small  aa  only  to  be  seen  with  a  leus. 

The  articular  aurfiice  for  the  reception  of  the  second  radial 
is  of  an  elliptical  form,  with  a  depth  equal  to  one-half  ita 
width  and  at  right  angles  to  the  surface  of  the  second  radial, 
and  on  its  outer  edge  it  is  marked  with  a  series  of  small  teeth- 
like  atrite. 

There  are  throe  joints  of  the  column  attached  to  the  speci- 
men figured,  and  these  are  exceedingly  thin;  the  two  nearest 
the  summit  are  round,  the  third  one  elliptical,  much  smaller 
than  the  others,  and  bears  radiating  striic  on  its  outer  mar^n, 
which  the  others  do  not.  The  perforation  in  the  centre  is 
round  and  very  small.  The  second  radials,  anal  plates,  inter- 
radials,  vaults  and  arms,  are  all  nnkuown.  All  the  known 
plates  are  exceedingly  thin. 

iHmenaiont. — Length  of  calyx  40  millimetres,  diameter  45. 
Length  of  firet  ra<uJ^ plates  27  mill.,  width  22.  Diameter  at 
the  upper  edge  of  the  baeal  cup  32  mill.,  height  of  the  baeal 
cup  to  the  centre  of  each  side  15  mill^  height  of  same  to  the 
top  of  iu  projections  at  the  angles  21  mill. 

Relatione  and  differences. — This  Platycrinus  differs  from 
all  known  species  in  its  greater  size,  but  more  especially  in 
the  projections  at  the  angles  of  the  basal  cup,  and  by  its  pe-  ' 
culiar  form  of  joint  by  which  its  basaland  radial  pieces  are 
united.  The  teeth  on  the  lateral  edges  of  its  rai^al  pieces 
will  also  serve  to  distingniah  it  from  any  known  species. 

6t:oL  Position  and  fiocality. — From  the  brown  Crinoidal 
beds,  near  the  base  of  the  Mountiun  Limestone  series,  Bur- 
lington, Iowa, 

I  take  pleasure  in  dedicatine  this  magnificent  species  to  its 
disoovervr,  my  lamented  fticud  Mr,  Henry  Pralten,  who  first 
pointed  out  the  distinctire  characters  which  separate  this 
species  from  the  P.  planus,  with  which  it  has  heretofore  been 
confounded. 

PaoDCCTira  Cestbiessis,  n.  ip. 

ProdiKtM  r^u.  Konrood  nnd  Pnmen,  Tnws.  of  the  Philaddpfaia  Acad, 
of  H«t  Sciracei,  August,  ISM.     PL  1,  Rg.  T,  a,  b,  e. 

This  very  characteristic  form  of  the  Chester  Limestone  was 
d^iscribeil  by  Messrs.  Xorwood  and  Prattea  in  1854,  under  the 
name  of  I'roduehu  ehgana  /  bnt  as  that  name  was  already 
ai>]>n>priated  by  I*ro£  ricCoy*  to  designate  s  British  carbon- 
iferous <pec*Mt  it  becomes  necessary,  in  order  to  aroid  ooo- 
fa»on,  to  ^re  it  another  name.    I  propose  for  it  the  abovB 
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name,  because  it  is  one  of  the  most  characteristic  Brachiopods 
of  the  Upper  Archimedes  or  Chester  Limestone,  and  is  foand 
in  the  greatest  abundance  at  the  typical  locality,  Chester,  in 
Randolph  County,  Illinois. 

Chonbtes  iLLmoiENSis,  n.  sp. 

Chonetes  Logani,  Hall ;  Iowa  Keport,  Part  11.,  page  698,  not  of  Norwood  and 
Pratten. 

The  Chonetes  above  named,  which  has  been  referred  by 
Prof.  Hall  to  C.  Logani  of  Norwood  and  Pratten,  is  not  only 
very  different  in  its  specific  characters  from  the  true  Chonetes 
Logani^  but  holds  an  entirely  different  geological  position. 
It  is  restricted  to  the  Crinoidal  beds  of  the  Mountain  Lime- 
stone, while  the  C.  Logani  belongs  to  the  Oolitic  member  of 
the  Chemung  group.  When  C.  Logani  was  described  by 
Messrs.  N.  and  P.,  they  referred  all  the  beds  exposed  at  Bur- 
lington, Iowa,  to  the  Mountain  Limestone  series,  and  hence 
the  error  in  relation  to  its  true  geological  position. 

C,  Logani  has  "  about  thirty  rugose  ribs  "  and  three  or  four 
tubes  on  each  side  of  the  beak,  wliile  our  species  has  from 
"  one  hundred  to  one  hundred  and  twenty-five  rounded  di- 
chotomizing striae  on  its  surface,**  and  "five  or  six  oblique 
spines  on  each  side  of  the  beak."  Our  shell  is  also  more  than 
twice  the  size  of  C  Logani,  It  is  abundant  in  the  white 
limestone  at  Quincy,  Illinois,  where  the  original  specimens 
were  obtained. 


Fourth  Series  of  Descriptions  of  Bbyozoa  from  the  Pa- 
Iceozoic  Hocks  of  the  Western  States  and  Territories,  JBy 
H.  A.  Pbout,  M.D. 

COSCINIUM   WOBTHENI,  D.  Sp. 

Polyzoum  a  leaf-like  expansion,  with  a  zig-zag  midrib  ele- 
vated much  above  the  declining  sides  of  the  expansion, 
having  lateral  branches  given  out  at  its  salient  points,  which 
are  likewise  raised  above  the  declining  surfaces  proceeding 
from  it,  and  which,  as  they  proceed  downward,  change  at 
right  angles  the  original  planes  of  expansion.  Dimples  long, 
elliptical ;  longitudinal  diameter  five  to  seven  and  one  half ; 
transverse,  one  to  one  half  mm.,  oppositely  pinnate  both 
on  the  branches  and  midrib,  about  four  mm.  apart.  Cells 
large,  about  four  longitudinally  or  transversely  in  the  space 
of  two  mm. ;  lips  round,  thickened  on  the  lower  border  but 
not  distinctly  nasiform ;  direction  of  the  cells,  slightly  up- 
ward and  outward  to  the  plane  of  the  surfaces  from  the  mid- 
rib, being  only  slightly  modified  by  the  elevation  of  the  lateral 
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braiichcB.  Intercellular  spaces,  or  net  work,  minute!y  capil- 
lary, ae  this  tiasno  is  developed  from  the  approximating  toad 
receding  ridges  of  the  sole. 

Geological  position  and  Locality. — Keokuk  or  first  Archi- 
medes Limestone,  near  Wai-saw,  111.  Illinois  State  Coilec- 
tiOTi,  No.  1. 

This  species  we  dedicate  to  Mr.  A.  H.  "Worthen,  State 
Geolomst  of  IlUnois,  whose  indefatigahle  labors  in  the  field, 
and  whose  seal  and  devotion  to  the  interests  of  the  science, 
promise  a  rich  harvest  to  Western  Geology.  Through  his 
kiadacss  and  liberality  we  have  been  permitted  to  describe 
this  beautiful  species,  together  nith  many  other  forms  of 
Bryozoa  belonging  to  the  Illinois  State  survey,  which  w© 
have  in  MSS. 


Polyzoum  a  leaf-like  expansion  between  what  seems  to  be  a 
wide  bifurcation  of  the  midnb,  rjthmical  dimples  from  each 
branch  pointing  at  first  obliquely  toward  eacli  other,  meeting 
irregularly  toward  the  middle,  and  nnastomodng  toward  the 
superior  border,  which  is  reflected  upon  itself  by  compression. 
Dimples  small,  sharp  and  pointed,  Gometimes  long;  longi- 
tndiiially  or  transversely,  there  are  from  five  to  six  in  a  space 
of  twenty  mm.  C^Ui  lai^e,  almost  visible  to  the  naked  eye, 
Tiith  prominent  rounded  lips,  on  the  border  of  the  dimples 
ihev  seem  larger  and  give  to  it  a  notched  appearance. 

Geological  position  and  Locality. — Warsaw  or  second  Ar- 
chimedes Limestone,  Warsaw,  Illinois.  No.  2,  Illinois  State 
Collection. 

Though  tlie  measurements  in  this  species  are  verj-  nearly 
the  same  as  in  the  C  JieyseHinffi,  we  are  inclined  to  refer  it 
to  a  distinct  species,  fi^m  the  n.irrower,  longer  and  more 
pointed  dimples  which  are  lanceolate,  while  in  the  C  Eiey»«r~ 
linpi  they  are  broader  and  more  ovalj  this,  together  with  the 
difference  in  the  surface  distribution  of  the  dimples,  will,  wo 
believe,  warrant  the  distinction. 


Pohfxoum  au  irregnlar  leaf-like  expansion,  midrib  sharp, 
erost-like,  TMsed  irregularly  above  the  surface,  more  or  leas  «- 
teruatcly  branching,  the  spaces  between  the  branches  being 
more  or  less  concave,  and  rising  upon  their  outer  borders  lo 
be  united  witli  other  concave  expansions  from  other  bnuaebea. 
Where  the  expansions  are  la:^  the  long  narrow  rythmical 
dimples,  and  corresponding  ridges  between  them,  are  sont^ 
times  curved  like  long  plumes,  graceliiUy  waving  over  ona 
another,  but  the  distribution  of  the  dimples  is  mostly  irregs^ 
Ur,  from  the  irregidar  growth  <^  the  pelysooia.  In  one  roeci- 
men  belonging  lo  my  own  cabinet,  the  opposite  &ce  of  the 
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polyzoum  is  broken  up  into  cup-shaped  cavities  about  the  size 
and  shape  of  those  which  characterize  the  Michdinia  favosa 
(Kon.) 

These  cup-shaped  cells  are  bounded  by  insterstitial  plates, 
with  thin,  salient  and  entire  lips,  denuded  of  chalices  near  the 
margin,  and  are  marked  by  rythmical  and  abortive  spaces, 
occasionally,  toward  the  centre.  Sometimes  this  cupulifer- 
ous  expansion  is  found  separate  from  the  wider  ana  more 
plumose  form  of  the  polyzoum,  and  would  by  those  who  are 
not  careful  in  distinguishing  forms  be  most  probably  referred 
to  Jfichelinia. 

Geological  position  and  JLocality, — Warsaw  Limestone, 
second  Archimedes  group,  Warsaw,  Illinois  (Illinois  State 
Collection,  No.  3),  and  Barrett's  Station,  St.  Louis  County, 
Missouri. 

COSCINIUM  MlCHBLINIA,  n.  Sp. 

Polyzoum  encrusting,  extending  over  a  considerable  sur- 
face, divided  into  larger  or  smaller  more  or  less  hexagonal 
cup-shaped  cavities,  with  salient  tuberculated  lips,  bottoms  of 
the  cups  having  sometimes  deep  lanceolate,  or  oval  depres- 
sions ;  interior  surfaces  marked  with  irregular  ridges  covered 
by  cell  pores  or  chalices,  leaving  occasional  abortive  spaces 
betweem  them. 

We  separate  this  from  the  preceding  species  on  account  of 
its  more  robust  growth,  the  irregular  notched  or  tuberculated 
form  of  the  lip,  and  the  other  characters  assigned  to  it  above. 
The  thin  and  salient  lips  of  the  Plumosa  would  scarcely  as- 
sume Ihc  tuberculated  form  in  a  regular  development  of  the 
polyzoum. 

Geological  position  and  Locality. — ^Warsaw  Limestone,  or 
second  Archimedes,  Warsaw,  Illinois.  Illinois  State  Collec- 
tion No.  4. 

COSCINIUM   SAOANBLLA,  n.  Sp. 

Polyzoum  expanding  and  encrusting,  cell  divisions  very 
long,  more  or  less  irregularly  hexangular,  border  of  the  sept» 
not  so  acute  as  in  C,  plumosum.  We  have  provisionally  sep- 
arated this  from  the  two  species  above,  until  we  are  enabled  to 
procure  more  perfect  specimens.  Named  from  its  resemblance 
to  SaganeUa  (Hall). 

Geological  position  and  Locality. — Warsaw  Limestone,  or 
second  Archimedes,  Warsaw,  Illinois.  Illinois  State  Collec- 
tion, No,  6. 

CoSCINIUM  TUBERCULATUM,  n.  Sp. 

Polyzoum  an  expansion  somewhat  concave  and  broadly  re- 
curved toward  one  margin ;  tuberculations  more  or  less  irregu- 
larly arranged  in  lines,  with  rythmical  dimples  marking  their 
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summits ;  those  toward  tho  upper  border  aro  not  dimpled,  and 
are  still  covered  vrith  fhalices.  Dimples  oblong  oval ;  in  a 
space  of  twenty  mm.  there  we  three  to  four  in  per|»endioular, 
and  four  in  oblique  lines.  The  mammillation  is  more  crowded 
towards  the  upper  border'  than  near  the  central  and  lower 
parts  of  the  espauaion.  We  were  at  first  disposed  to  regard 
thia  as  an  irregular  form  of  the  C  Keyserlingi,  but  the  ar- 
rangement of  the  dimples  on  the  summits  of  the  mammilln, 
and  the  existence  of  mammiUary  swellings  iustead  of  an  ir- 
regularly waved  surface,  will,  we  believe,  sufficiently  distin- 
guish them  from  one  another. 

Geoloffical  position  and  Locality. — Keokuk  Limestone,  or 
first  Archimedes  group,  near  Warsaw,  Illinois.  Illinois  State 
Collection,  No.  6. 


Polrf^mim  a  thin,  irregular  encrusting  expansion,  covered 
with  small  chalices,  except  at  certdn  points,  which  have  the 
appearance  of  oblong,  radiating,  or  snbstellar  markings  formed 
of  more  prominent  lines  of  chalices,  with  narrow  abortive 
spaces  between  them.  These  substellar  dimples  are  more  or 
loss  irregular  in  form,  the  rays  being  sometimes  unduly  pro- 
longed, out  are  somewhat  regularly  arranged  in  relation  to 
one  another,  being  more  or  less  quincuncial  in  their  distribu- 
tion. The  distance  between  the  substellar  points  is  in  gen- 
eral about  5  mm. 

Geological  position  and  Locality. — Keokuk  Limestone,  or 
second  Archimedes  group,  near  Warsaw,  Illinois.  Illinois 
Sute  Collection,  No.  7. 

COSCISIDX   BBCBAOBySB,  n,  ip. 

Polysoum  a  flat  expansion  most  probably  encrusting,  cover- 
ed with  small  chalices  except  at  rythmicaj  points,  where  the 
very  shallow  dimples  seem  to  have  denuded  the  surface. 
These  scars  are  somewhat  irregular  in  form  and  distribution, 
butWre  mostly  oblong-oval  in  shape.  This  is  no  doubt  a 
beautiful  species,  but  the  specimen  from  which  this  description 
is  drawn  Is  too  small  and  imperfect  to  give  us  a  full  view  of 
all  its  characters 

Qeolofficai  position  and  Locaiity. — Keokuk  Limestone,  or 
second  Archimedes,  near  Warsaw,  Illinois.  Illinois  State 
CoUeotion,  No.  8. 

CrCtAMKA,  DDT.  gGD. 

Polyxoum  discoidal,  frondesceut,  or  irregularly  cncmsting 
plates  sometimes  superposed,  nith  sub-prismatic  chalices  long- 
er than  broad,  having  their  wdes  formed  of  a  ininutely  poroos 
interstitial  net-work,  developed  from  a  sole  mariLed  by  traii»- 
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bands  or  wrinkles  more  or  less  concentric,  sometimes  inter- 
current or  contorted,  which  are  crossed  at  right  angles  hj 
delicate,  slightly  interrupted  lines  separating  the  bases  of  the 
chalices  and  radiating  to  an  actual  or  imaginary  centre,  al- 
most as  regularly  as  the  hymenium  of  a  mushroom,  or  the 
plates  of  a  Fungia,  without  being,  like  these,  entire  in  their 
vertical  expansion ;  chalice  apertures,  on  one  or  both  faces ; 
more  shallow  and  expanded,  with  interstitial  spaces  more 
porous  and  net-like  than  in  Chmtetea 

We  have  been  induced  from  the  considerations  which  fol- 
low, to  separate  this  senus  from  the  Ceriopora  of  Goldfuss. 
This  genus,  though  well  defined  by  its  author,  was  rendered 
by  its  terms  too  comprehensive,  and  embraced  within  its  lim- 
its too  large  an  assemblage  of  heterogeneous  forms.  Many 
of  these  have  been  transferred  by  subsequent  writers  to  other 
genera,  and  M.  D'Orbigny  has  more  recently  excluded  from 
its  limits  all  expansive  or  encrusting  forms,  restricting  it  to 
such  as  are  ramose,  having  one  or  many  layers  of  cells  super- 
posed upon  one  another,  which  includes  in  part  the  InversO' 
ria  of  Hagenow.  We  do  not  feel  disposed  to  admit  this 
mere  modification  in  the  growth  of  the  polyzoum,  taken  sepa- 
rately and  alone,  as  an  adequate  basis  for  generic  distinction ; 
for  it  is  well  known  that  the  superposition  of  layer  upon 
layer  may  be  the  result  of  age,  and  we  have  observed  sever- 
al times  in  our  investigations,  that  the  expanding  and  en- 
crusting forms  may  gradually  assume  the  ramous  or  convo- 
lute modes  of  growth.  On  reflection,  it  will  be  readily  per- 
ceived how  these  accidental  modifications  of  form  may  be 
developed,  for  the  approximating  borders  of  an  expansion 
may  fail  to  meet  each  other  in  exact  apposition,  and  the  con- 
volute form  be  induced,  or  an  excess  of  development  at  cer- 
tain points  on  the  surface  or  the  margin  of  the  polyzoum  may 
give  rise  to  the  ramose  forms,— or,  if  this  latter  should  be  ar- 
rested, to  a  simple  tuberculation  of  the  surface. 

It  will  be  readily  inferred  from  these  observations,  how 
much  difficulty  attends  the  correct  classification  of  this  order 
of  the  animal  kingdom,  in  which  the  generic  and  specific  char- 
acters are  so  extremely  limited.  If  we  leave  out  of  conside- 
ration external  forms,  which  are  so  invariable  and  definite  in 
the  higher  orders  of  animal  life,  and  search  into  the  minute 
anatomical  elements  of  their  organization,  we  scarcely  feel 
more  secure  in  our  distinctive  determinations ;  for  when  these 
are  profoundly  investigated,  and  viewed  in  all  their  relations, 
they  seem  but  modifications,  gradually  taking  their  origin  in 
a  common  type,  as  with  the  Anthozoa,  modified  as  it  is  into 
all  the  beautiful  and  diversified  forms  which  it  presents. — 
We  are  enabled  to  ground  our  groupings  into  families  and 
genera,  only  on  developments,  when  not  accidental,  which  re- 
sult from  the  plastic  calcareous  or  corneous  secretions,  and  the 
32 


676  TRANS.   OF   THE   ACAD   OF   BCIENCE. 

form  and  general  arrangement  of  the  cells  or  chalices;  vrhile 
for  specific  distinctions  we  are  restricted  to  narrower  limits,  or, 
to  indicia  of  minor  importance,  such  as  tlie  relative  size  and 
form  of  the  cells,  their  number  and  distance  apart,  and  some- 
times  to  pl)enomena  of  a  purely  negative  character. 

Those  princii>les,  when  more  accurately  defined  and  limited 
to  their  proper  sphere,  may  lead  to  a  more  correct  classifica- 
tion, or  a  more  natural  arrangement  of  the  Polyzoa  than 
those  which  have  been  previonsly  proposed.  It  must  be  ad- 
mitted that  the  present  classification  is  almost  as  defective  in 
Polyzoology,  as  when  the  profound  and  gifled  mind  of  D'Or- 
bigny  essayed  to  establish  order  where  the  wildest  confttraon 
had  previously  prevailed.  Id  all  deference  to  his  genius  and 
his  labors,  which  are  worthy  of  all  praise,  we  arc  compelled 
to  believe  that  he  has  given  too  great  an  expansion  to  many 
parts  of  his  system,  by  the  multiplication  of  genera  in  the 
different  groups,  and  has  sometimes  associated  forms,  which 
have  no  generic  affinities,  from  losing  sight  of  the  terms  or 
the  characters  on  which  his  distinctions  were  founded.  Those 
who  fnlly  comprehend  the  difficulties  of  a  correct  classiGca- 
tion  of  these  oflen  minutely  developed  forms  of  living  be- 
ings will  regard  with  proper  indulgence  these  errors  in  sn 
attempt  to  restore  order  where  notliing  but  the  most  indis- 
criminate  compleiityhad  formerly  existed.  In  attempting  to 
make  our  descriptions  conform  to  a  strictly  natural  system, 
we  are  not  certain  that  we  shall  meet  with  greater  success. 
All  that  we  can  promise  is  to  adhere  strictly  to  this  haws  of 
classilic.1t ion,  having  full  faith  that  principles  grounded  in  na- 
ture, fully  comprehended,  and  properly  interpreted,  cannot 
very  far  mislead  the  earnest  and  humble  enquirer  afler  tnith. 
We  hope  by  onr  labors  to  remove  some  of  the  difficulties 
whicli  oppose  themselves  to  a  better  nnderetandin<!:of  the 
iM>ological  and  palieontolo^cal  valne  of  this  beautiful  and  in- 
teresting, but  hitherto  much  neglecteii,  order  of  fossil  (brms. 

The  eenus  established  above  is  one  which  embraces  several 
discoidal  and  encrusting  forms.  The  concentric,  more  or  less 
banded  bads  or  sole,  which  from  its  thickening  into  folds,  or 
ridses  ?*^^>  more  strength  and  firmness  to  the  net-work,  in 
which  (he  tiny  workers  above  were  implanted,  sofficieiitly 
dtstingoishes  it  from  the  Sfmicoscinivm  with  its  more  or  lees 
lamettar  and  condensed  intercellular  spaces,  and  its  sole  coit- 
densed  in  parallel  ridges  ;  troiu  the  Cotcinium  with  it«  nused 
chalice  lip»,  and  its  sole  formed  of  approximating  and  rece- 
ding  nigf9 ;  or  from  CAaMta  with  iu  more  condensed  inter- 
eeUubtr  spaces,  and  its  longer  lubes,  which  take  their  origin 
IB  u  iiiiK»d«&»ed  cellular  or  cancellous  stnictnre.  The  t»- 
li*  of  lis  sepanlion  from  its  congeners  of  the  same  grosp,  is 
bontletl  munty  upon  the  form  and  charsctrr  of  its  sole. — 
This  tonded  arrangement  of  the  condensed  base  seems  to  be 
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represented  in  Ceriopora  verrucosa^  Gold.,  Tab.  X,  Fig.  6,  c, 
which  most  probably  belongs  to  this  genus.  Nowit  may  be 
said,  that  where  the  general  characters  and  the  arrangement 
of  the  chalices  are  nearly  the  same,  the  distinctions  in  the 
form  of  the  sole  possess  little  or  no  generic  valae  :  bnt  this 
objection  can  have  but  little  force,  unless  it  can  be  proved 
that  these  differences  in  the  character  of  the  basal  plates, 
and  the  direction  and  distribution  of  the  chalices  which  im-  * 
pressed  these  forms  upon  them,  were  accidental,  and  not 
strictly  the  result  of  differences  in  the  laws  which  regulate 
the  definite  development  of  organic  forms. 

Ctclopora  funoia,  d.  sp. 

Polyzoum  a  flattened  disk  about  two  inches  in  diameter, 
with  a  central  depression  on  the  lower  surface,  and  a  some- 
what irregular  margin ;  striae  or  sole-lines  radiating  from  the 
centre,  somewhat  whorled  at  first,  delicate,  interrupted,  or 
jagged,  being  apparently  formed  of  long,  slightly  waved,  sep- 
tate, flattened  tubes  in  juxta  position  on  a  common  plane  oi 
expansion ;  concentric  rings  more  or  less  rugosely  plicated, 
and  marked  by  depressions,  which  seem  to  have  resulted  from 
abortive  cells  larger  than  those  which  formed  the  radiating 
strisB.  As  the  annulations  become  more  prominent  toward 
the  border,  the  striations  become  less  distinct  and  more 
irregular. 

Chalices  only  seen  upon  the  upper  face  by  grinding  the 
lower  surface,  where  they  appear  to  be  round  or  subprismat- 
ic,  longer  than  broad,  vertical  in  direction,  alternately  juxta- 
posed in  radiating  lines,  with  no  sheaths  distinct  from  the 
plexiform  interchalicular  spaces,  which  are  formed  by  the  un- 
ion of  minute  cells  varying  in  size  and  development. 

Geological  position  and  JLocality, — Keokuk  Limestone, 
St.  Francisville,  Mo.  Collection  of  A.  H.  Worthen,  No.  9,  (a.) 

At  first  we  were  disposed  to  refer  this  species  to  the  genus 
Fungia^  as  in  general  appearance  it  resembled  very  closely 
some  of  the  discoidal  forms  of  this  coral,  more  particularly 
the  Fungia  discoidea^  Gold.,  Tab.  XIV.,  Fig.  9,  a.  But  a 
minute  examination  of  its  structure  rendered  it  manifest 
that  it  was  a  true  polyzoa,  allied  somewhat  on  one  side  to 
Ceriopora  (Gold.),  and  on  the  other  to  Chcetetes  (Fisch),  from 
the  latter  of  which  it  is  separated  by  the  existence  of  a  sole, 
and  the  comparative  shortness  of  its  chalices.  The  chalices 
and  the  interchalicular  spaces  are  not  septate,  but  the  same 
may  be  said  of  Chcetetes,  as  we  have  found  on  careful  exami- 
nation, that  the  septae  in  thfe  forms  submitted  to  examination 
are  more  imaginary  than  real,  being  caused  by  the  breaking 
in  of  cells  forming  a  part  of  the  neVlike  interchaliculai? 
spaces. 
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CTCLOPOEA   DIBCOIDKAy  D.   ip. 

Polyzoum  a  flattened  sab-coDvex,  or  sub-concave  expan- 
sion with  a  central  elevation ;  discoidal  portion  about  two, 
or  two  and  a  half  inches  wide,  with  radiations  distinctly 
marked,  showing  the  basis  of  the  chalices  on  the  upper  sur- 
face in  connected  lines  and  alternate  series.  Margin  irregu- 
lar, running  into  irregular  frondescent  expansions,  which  still 
preserve  the  concentric  form  of  the  banded  sole.  One  spe- 
cimen is  so  deeply  concave  as  to  become  infundibuliform ; 
chalices  only  on  one  side,  larger  and  not  so  long  as  in  C 
fangia. 

Oeological  position  and  Locality,  —  Keokuk  Limestone, 
near  Warsaw,  111.    Illinois  State  Collection,  No.  9, 10, 11. 

Ctclopora  poltmorphea,  n.  sp. 

Polyzoum  a  large  encrusting  expansion,  with  the  ridges 
variously  contorted  without  the  appearance  of  a  disk,  al- 
though It  seems  to  have  had  several  centres  of  development. 
Chalices  larger  than  in  the  two  former  species,  with  the  in- 
terchalicular  spaces  more  rugose ;  chalices  on  both  faces,  with 
evidences  here  and  there  of  a  disposition  in  the  layers  to  su- 
perposition. The  specimen  from  which  this  description  is 
drawn  is  about  four  inches  broad  by  as  many  lon^,  and  the 
whole  expansion  of  the  polyzoum  seems  to  have  oeen  sev- 
eral times  as  broad  as  the  space  comprehended  by  these  meas- 
urements. It  is,  we  think,  evidently  specifically  different 
from  the  two  preceding  forms. 

Geological  position  and  Locality. — Chester  Limestone,  or 
3rd  Archimedes  Limestone,  Pope  County,  111.  Illinois  State 
Collection,  No.  12. 

Ctclopoba  Jambbii,  n.  sp. 

•  Polyzoum  a  fragment  showing  mostly  the  sole  with  chali- 
ces superposed  upon  both  faces  on  certain  parts  of  the  speci- 
men ;  sole  formed  of  more  or  less  concentric  ridges,  bent  or 
erratic  at  times,  crossed  by  delicate  striae  or  lines,  the  inter- 
vals between  which  appear  like  long  septate  parallel  flattened 
tubes,  the  apparent  septs  marking  the  origin  of  the  chalices ; 
intersections  of  the  ridges  and  strise  mostly  at  right  an^es ; 
chalices  or  net-work  of  chalicular  apertures  almost  regularly 
quadrangular,  somewhat  more  delicate  and  condensed  where 
worn  than  the  preceding  species,  from  which  it  is  furthermore 
distinguished  hj  rythmical  swellings  upon  the  surface,  or 
light  tuberculations  upon  which  the  chalices  are  larger  and 
more  irregular  in  form ;  number  of  chalices  in  a  space  of  two 
lines  square,  about  100. 
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Chdoffieal  poHHon  and  ZoealUy. — ^Blae  or  Trenton  Lime- 
stone, Cinoinnati,  Ohio.  We  are  indebted  to  the  kind  libe- 
rality of  Mr.  U.  P.  James  of  Cincinnati  for  this  beantifol 
species.  It  most  have  belon^^  to  a  spedmen  firom  at  least , 
4  to  6  inches  in  length  and  width,  as  the  concentric  xi<tees 
npon  it  are  so  gentfy  carved  as  to  show  a  great  relative  dis- 
tance firom  the  centre. 

Bmmieo§evnuM  Eaiairf  x,  n.  ip. 

Polyzoym  a  leaf-like  expansion  covering  one  entire  &oe  of 
a  mass  of  snb-crystaline  limestone,  three  mches  long  by  two 
inches  broad,  with  the  sole  weathered  below  the  anastomo- 
sinff  lines  of  cells,  and  exposing  only  a  back  view  of  the  me- 
damon  face.  The  qninconcially  airanged  oscnles  seem  to  have 
a  parallel  penniform  distribution  with  the  points  of  the  barbs 
coalescing,  but  without  distinct  raohides  or  shafts.  This  ar- 
rangement is  obvious  to  the  naked  eye  toward  the  base  and 
middle  portion  of  the  bryozoum,  but  is  less  distinct  toward 
the  borders.  FeneBtindes  not  so  lar^re  as  in  A  rhombaidenim^ 
oval,  somewhat  irregular  in  sise,  witii  pore-like  chalices  fill- 
ing their  depressions  and  irregularly  planted  upon  their  in- 
terstitial net-work.  Whether  the  plume-like  distribution  of 
the  oscules  is  preserved  on  the  medallion  fiu>e  could  not  be 
determined,  as  we  were  able  to  invert  only  a  small  portion 
of  it. 

This  beautiful  but  imperfect  specimen  was  presented  to  us 
b^  Mr.  TJ.  P.  James  of  Cincinnati,  Ohio,  ana  is  firom  Cun- 
nmgham  Island,  Lake  Erie.    Devonian  (?). 

SXMICOICIIIIVM  TVBXRCULATITM,  n.  fp. 

^Polyzoum  a  broad  encrusting  expansion,  marked  with  low 
ranges  of  tubercles,  disposed  quincuncially,  about  two  lines 
apart  when  measured  in  rectangles,  about  three  in  diagonals. 

Feneatrulea  round,  sometimes  quadraneular  in  form,  much 
smaller  than  in  the  preceding  species,  and  much  more  irregu- 
lar in  their  distribution,  as  if  disturbed  by  the  elevation  of  tiie 
mammillfls,  which  are  rythmically  arranged  upon  the  surface ; 
chaUces  or  proliferous  cells  minute,  placed  very  irreg^arly 
upon  the  interstitial  net-work,  and  imperfectiy  filling  the 
oscules. — ^In  this  specimen  the  approximating  and  receding 
Unes  of  cells,  which  appear  as  tortuous  tubes  m  tiie  S.  rhom- 
boideumj  are  not  so  apparent,  and  the  basal  ridges  are  more 
or  less  variously  contorted,  so  as  to  lose  their  parallelism  to 
a  great  extent.  The  similarity  of  its  structure  and  its  gen- 
eral characters  associate  it  very  closely  with  the  species  pre- 
viously described. 
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Geological  position  and  Locality. — ^Devonian,  Falls  of  the 
Ohio.    In  the  Collection  of  Dr.  B.  F.  Shumard. 

POLTPORA   HaLLIANA^  D.   Sp. 

Polyzoum  a  broad  fan-shaped  expansion,  with  apparently 
entire  rigid  longitudinal  rays  radiating  from  a  central  point, 
with  fenestrules  obvious  to  the  naked  eye. 

Longitxidinal  rays  regular,  on  a  plane  of  expansion  only 
slightly  waved  without  folds  or  plications,  rouna,  straight  or 
direct  bifurcatine  nearly  oppositely  near  the  base,  about  two 
lines  near  the  middle,  about  four  and  not  so  frequently  to- 
wards the  border. 

IHssepimenta  mostly  alternate,  small,  depressed,  often  not 
much  mor^  than  connecting  points  between  the  longitudinal 
rays ;  about  one-fourth  as  long  as  the  fenestrule,  and  some- 
what expanded  at  their  junction  with  the  longitudinal  rays. 
Owing  to  their  depression  the  spaces  between  the  rays  appear 
as  long  furrows,  somewhat  notched. 

Fenestrules  long,  oval  and  narrow,  being  from  twice  to 
three  times  as  long  as  broad.  Two  longitudmally  in  a  space 
of  two  lines,  three  transversely. 

Chalices  small,  pore-like,  juxtaposed  in  sinistral  spiral  lines 
upon  the  longitudinal  rays ;  about  four  lines  of  alternate  chal- 
ices and  sometimes  five,  rarely  three  toward  the  base.  In 
straight  lines  there  are  about  four  to  each  fenestrule,  in  zig- 
zag, eight  to  nine. 

Comparisons. — Resembles  P.  MsxicanOy  but  differs  by  the 
want  of  contraction  and  expansion  above  and  below  the  bi- 
frircations,  in  the  fewer  number  of  chalices  upon  the  borders 
of  the  fenestrules,  and  in  the  general  form  of  the  bryozoum. 

Geological  position  and  Locality. — Second  Archimedes 
or  Warsaw  Limestone,  Warsaw,  111.  Illinois  State  Collec- 
tion, No.  13. 

POLTPOEA  6BAC1LII,  n.   Sp. 

Polyzoum  a  long  narrow  net-work,  proceeding  from  a 
pedicle,  with  longitudinal  rays  of  nearly  uniform  size,  appear- 
ing to  branch  much  more  frequently  toward  the  margin  than 
near  the  base. 

Longitudinal  rays  round,  dilating  very  slightly  at  the  bi- 
ftircations,  spaces  between  the  bifrircations  long,  lanceolate, 
dichotomizations  from  two  to  five  lines  apart,  but  on  parallel 
rays  nearly  opposite. 

Dissepiments  very  small,  expanded  at  their  junction  with 
the  longitudinal  rays,  divid^g  them  into  a  somewhat  irregu- 
lar net-work. 
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Fenestmles  long,  oval,  but  sometimes  quadrangular,  about 
as  broad  as  the  large  longitudinal  rays. 

ChcUicea  in  lines  alternately  distributed  with  calcareous 
raised  lips  when  perfect  common  to  the  chalice  openings, 
which  are  sometimes  depressed  at  certain  points,  or  elevated 
by  the  expansion  of  the  cells  forming  the  substance  of  the 
longitudinal  rays ;  four  to  five  lines  of  chalices  on  each  ray, 
mostly  dextral ;  about  fifteen  to  twenty  to  each  oscule,  with 
no  interjacent  lines  of  very  minute  pores  between  them ; 
when  the  longitudinal  rays  are  worn  they  appear  minutely 
tubular  striate. 

Heverse  long-tuberculate,  anfractuous,  with  occasional  small 
pores. 

Comparisons — ^This  very  large  and  graceful  species  of  Po- 
hwora  is  allied  somewhat  in  character  to  the  Het^ora  Uxxa^ 
l*hillip  (Polypor(ij  McCoy ;  Qorgonia  riptateriOj  Gold.  VII., 
Fig.  2),  but  differs  from  it  in  being  much  larger  in  branch- 
ing more  regularly,  in  having  no  interjacent  hues  of  pores  be- 
tween the  chalices,  and  in  the  long  ovate  form  of  its  oscules. 

Geological  position  and  Locaiity.  —  Second  Archimedes 
Limestone,  W  arsaw,  HI.    Illinois  State  Collection,  No.  14. 
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ObservcUians  upon  the  Cbetaceous  Strata  of  Texasj  by 
B.  F.  Shxjmabd,  M.D^  State  Geologist. 

In  the  present  communication  I  propose  to  submit  to  the 
Academy  a  descriptive  section  of  the  Cretaceous  Rocks  of 
Texas  in  so  far  as  they  have  been  determined  by  the  Greo- 
logical  Survey. 

The  importance  of  this  system  in  the  Geology  of  our  State 
has  led  us  to  investigate  very  carefully  its  various  subdi- 
visions, with  the  view  of  determining  as  accurately  as  possible 
their  stratigraphical  relations  and  the  fossils  characteristic  of 
each  group.  vVe  have  devoted  special  attention  to  the  in- 
ferior division  of  the  system,  which  includes  beds  that,  pre- 
vious to  the  commencement  of  our  survey,  had  yielded  but 
a  meagre  list  of  fossils,  and  which  have  been  the  subject  of 
much  controversy,  some  authors  assigning  them  to  the  Juras- 
sic and  Triassic  Periods,  whUe  others,  and  oy  far  the  largest  list 
of  authorities,  have  referred  them  to  their  true  age — ^ttie  Cre- 
taceous. Although  much  has  been  written  concerning  the 
upper  or  calcareous  portion  of  our  Cretaceous  System,  and 
many  of  the  fossils  have  been  described  by  Roemer,  Conrad, 
Morton,  and  others,  the  subdivisions  have  not  hitherto  been 
recognized,  and  yet  the  fossils  of  the  superior  layers  are  qiiite 
as  distinct  from  those  of  the  middle,  and  these  again  firom 
those  of  the  lower  beds,  as  are  the  fossils  of  any  of  the  recog- 
nized subdivisions  of  the  Carboniferous  System  of  the  Missis- 
sippi Valley.  In  fact,  we  have  found  that  most  of  the  fossils 
or  the  Upper  Cretaceous  have  a  very  limited  vertical  range, 
and  that  only  a  single  species,  the  Oryphcea  JPitcherij  has 
been  ascertained  to  extend  from  the  base  to  the  summit  of 
the  mass.  Not  a  single  species  has  been  discovered  ranging 
firom  the  Lower  into  the  Upper  Cretaceous. 

The  order  of  succession  and  thickness  of  the  different  mem- 
bers of  the  Cretaceous  system,  so  far  as  observed  in  Texas, 
are  expressed  by  the  following  section,  which  is  believed  to 
be  in  the  main  correct,  although  it  is  not  improbable  that 
fiourther  researches  may  render  some  slight  modifications  ne- 
cessary: 


SECTION  OF  THE  CRETACEOUS  STRATA.  IH  TEXAS. 


Sdbdivitiwons. 

I 

CajL8*CTERIBTI0  FoStlLi. 

s 

* 

I 

60 

1 
1 

J 
1 

1 

1     Group. 

BOO 
to 
400 

Exogyra  Texajia,  Gryphcaritch 
eri,  Janira  occiilentaUs,  Cardium 
mulcUtriatam,    Lima    Wacoctuis, 

Holectypua  pUnatiw,  CyplioBoma 
Teiaon.  and  Diadeoia  Teiann. 

^  Pith-bed. 

100 
120 

Gryph^aTCsieulariB.Exogyracoa- 

.a 

i 

A 
B 

%  Indurated  Blue  Marl. 

00 

Exogyra  arietina,  Dentalina. 

•X 

9 
i 

B 
F 
Q 

s 

i  WuhiU  LimcBtauc. 

100 
120 

Grrphffia  Pitcberi.  ytit.  Tiicumca- 
rii,  Oatrca  subotala  (0,  Mnnhii. 
Marc.},   0.   cariottta.  Inoceramut 

1  Blue  Marl. 

60 

&c 

66 

Caprotina  Teiana, 
Natictt  ncutiapira. 

80 

OsErca  bellarugoea, 

6 

E 

B 
C 
D 

A 

S  Firii-bed. 

5 

.  Marly  Clay,  or 

H  Rod  Kiver  Group. 

^1 

150 

nuH,  Ancyloceraa  annuIatiiB,  Sea- 
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I  now  proceed  to  describe  the  divisions  of  the  System  in 
the  order  laid  down  in  the  above  section. 

I. — ^TJppBE  Cretaceous  ob  Calcaeeous  Division. 

This  division,  in  the  eastern  or  settled  portion  of  the  State, 
attains  a  thickness  of  from  800  to  1000  feet,  but  in  its  western 
extension  reaches  a  much  greater  development.  It  presents 
the  following  subdivisions  from  above  downwards :  Caprina 
lAmestone^  Comanche  Peak  Ghroup^  Austin  JLimeatane^  Exo^ 
qyra  arietina  JfarlSy  Washita  Litnestone^  Inoceramus  pro- 
Uematicus  JBedSj  and  Caprotina  IJimestone. 

Capbina  Limestone. — This  is  the  uppermost  recognized 
member  of  the  series,  and,  although  of  no  great  thickness,  has 
a  somewhat  extended  geographical  range.  It  is  a  yellowish- 
white  limestone,  sometimes  of  a  finely  granular  texture,  and 
sometimes  made  up  of  rather  coarse,  subcrystalline  grains, 
cemented  with  a  chalky  paste.  It  generally  occurs  in  thick 
massive  beds,  and  is  capable  of  withstanding  the  action  of 
the  weather  to  a  greater  extent  than  most  of  the  members  of 
the  Cretaceous  System.  This  formation  is  usually  found  cap- 
ping the  highest  elevations,  and  its  presence  may  be  nearly 
always  recognized,  even  at  a  distance,  by  the  peculiar  flat- 
topped  and  castellated  appearance  it  imparts  to  the  hills. 
According  to  Dr.  Riddell,  it  is  finely  displayed  along  the 
hhiSs  of  Brazos  River  in  Bosque,  McLennan  and  Hill 
Counties ;  also,  along  the  Leon  and  Bosque  Rivers.  The 
summits  of  the  remarkable  elevation  known  as  Comanche 
Peak,  in  Johnson  County,  and  that  of  Shovel  Mountain,  in 
Burnet  County,  consist  of  this  rock. 

The  fossils  are  chiefly  Caprina^  CythereOy  and  Ammonites^ 
of  undetermined  species. 

Comanche  Peak  Geoup. — The  Comanche  Peak  Choupy 
which  next  succeeds  in  descending  order,  is  an  important 
member  of  the  series,  and  presents  a  greater  development, 
both  horizontally  and  vertically,  than  either  of  the  others.  It 
is  made  up  of  soft,  yellowish  and  whitish  chalky  limestone, 
and  bufl*  and  cream-colored  limestones  of  greater  or  less 
compactness.  The  following  section,  taken  by  the  writer, 
assisted  by  Dr.  Riddell,  at  Shovel  Mountain,  in  Burnet 
County,  will  convey  a  pretty  good  idea  of  the  general  litho- 
logical  features  of  the  mass : 

No.  1.  Caprina  Limestone • 68  feet. 

2.  Buff  calcareo-magnesian  limestone 20 


« 
« 
cc 


8.  Soft,  chalk  J  limestone,  abounding  in  Ezogxra  Tezana-  ••  20 

4.  Light,  gray,  hard,  silicious  limestone 6 

6.  Light  yellow,  earthy  limestone,  of  sandy  teztore 10 

6.  The  same,  but  of  a  lighter  color 10 

7.  The  same,  more  compact  in  texture 19 
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No.  8.  Slope  with  beds  of  yellowish,  soft,  coarse-grained,  lime- 
stone, projecting  at  interrais.    Some  of  ihe  layers 

are  more  or  less  silicious •••• 77  feet. 

"    9.  Slope 10    " 

"  10.  Light  yellowish  earthy  limestone,  appearing  at  interrais 

from  slope 87J  " 

"11.  Li^ht  cream-colored,  subcrystalline  limestone 8    " 

"  12.  Slope 16    " 

*'  18.  Very  similar  to  No.  11,  bnt  of  a  more  granular  texture*  ••    8    " 
**  14.  Light,  yellow,  soft,  chalky  limestone,  abounding  in  Gry- 

phsea,  Rostellaria  and  Area • 44    " 

'*  15.  Same  as  No.  18 8  in. 

"  16.  Light  yellowish,  sandy  and  compact  limestone,  projecting 

in  benches  from  slope 69  feet. 

"  17.  Rough,  earthy,  silicious  limestone • 6    " 

The  best  exhibitions  of  this  formation  that  we  have  seen 
are  at  Comanche  Peak,  Shovel  Mountain,  and  at  Mount 
Bonnel],  near  Austin. 

Fossils, — ^This  group  is  remarkably  rich  in  organic  remains, 
a  large  proportion  of  them,  however,  occurring  usually  as 
casts.  The  species  most  frequently  observed  are :  Exogyra 
TexancL,  Oryphcea  Pitcherij  Janira  occidentalism  Cardium 
mtdtistriatumy  O.  Texanum^  C,  Coloradoense^  Pholadomya 
Sancti'SdbcB^  Lima  WacoensiSj  Arcopagia  Texanay  Iri- 
gonia  cremda^a^  Astarte  lineokUa^  Cardita  ermimda^  Cor- 
hula  occidentalism^  Modiola  concentrice-costeHata^  Leda^  Thrch 
day  Ammonites  aciUicaHnatuSy  A.  pedemalis^  Scolaria 
Texana^  PhasianeUa  tumida^  RosteUaria  {JEtdimay  Sh.)  sub^ 
fusiformisy  Natica  pedemalisy  Nerinea  acuSy  AveUana  Tex^ 
anay  TurriteUa  seriatim-granulatay  Cerithium  JBosquensey 
Pleurotomaria  (undet.  sp.),  SolaHnm  {undet.  sp.),  JBeteraster 
(  Toxastevy  Roe.)  TexanuSy  JSblectyjnes  planatuSy  Cyphosoma 
Texanumy  and  i)iadema  Texanum,, 

It  is  quite  probable  that  this  and  the  preceding  subdivision 
of  our  Cretaceous  System  are  not  represented  in  Nebraska. 
We  have  collected  more  than  fifly  species  of  fossils  from 
these  beds,  and  not  a  single  one  has  been  found  identical 
with  any  of  the  numerous  Nebraska  forms  that  have  been  de- 
scribed by  Messrs.  Meek,  Hayden,  Hall,  the  writer  and  others. 
Neither  have  we  seen  any  palasontological  evidence  that  the 
beds  under  notice  are  parallel  with  any  of  the  members  of 
the  New  Jersey  and  Alabama  series,  though  it  is  not  im- 

Erobable  that  a  closer  study  of  the  Cretaceous  rocks  in  Ala- 
ama  will  show  them  to  exist  there. 

Austin  Limestone. — This  subdivision  consists  of  cream- 
colored  and  bluish  earthy  limestone,  and  resembles  in  litho- 
logical  features  portions  of  the  preceding  group,  but  contains 
quite  a  different  assemblage  of  organic  remains.  Some  of 
the  beds  are  soft,  and  crumble  readily  upon  exposure,  while 
others  are  moderately  hard,  and  furnish  a  handsome  building 
rock,  which  may  be  cut  into  almost  any  required  shape  with 
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a  common  hand-saw.  The  State  House  and  several  of  the 
public  buildings  at  Austin  are  constructed  of  this  stone. 
This  formation  occurs  at  Austin,  and  near  San  Antonio  and 
Hew  Braunfels.  Dr.  Riddell  also  recognized  it  in  McLennan 
and  Bosqno  Counties,  and  Dr.  G,  G.  Shuinard  in  Grayson 
County.  The  greatest  thickness  observed  is  in  the  vicinity 
of  Austin,  where  the  beds  ar«  exposed  to  the  height  of  about 
one  hundred  feet. 

Organic  Remains. — The  most  characteristic  are  Hiacera- 
mua  biformis,  Qryphcea  veaicularig,  JExogyra  costata,  Ottrea 
anomioBformig,  Area  vvigaris,  Radiolites  A.ualinensii,  Nau- 
tilus Dekayi{f),  Jiacvlitea  aueeps,  Selteocerag,  AmmonStes, 
Caesididus  aquoreua,  Hemiaster  parastatus,  and  scales  and 
teeth  of  fishes. 

At  the  base  we  have  shaly  layers  of  dark  bluish-gray,  cal- 
careous sandstone,  containing  numerous  fish-sealcs,  teeth  of 
Corax  heterodon,  Lamita  Texana,  and  remains  of  Moaa- 
taunts. 

This  assemblage  of  fossils  establishes  pretty  clearly  that 
the  Austin  Limestone  represents  divisions  A,  B  and  C,  of  the 
Alabama  Section,  as  determined  by  Prof.  Winchell,*  which 
are  regarded  by  Messrs.  Meek  and  Hayden,  and  Prof.  Hall, 
u  on  a  parallel  with  Nos.  IV.  and  V.  of  the  Nebraska  Sec- 
tion. 

ExoCYKA  AKiETi»iL  Mahl, — This  is  an  indurated  blue  and 
yellow  marl,  with  occasional  bands  of  gray  limestone,  and 
thin  seams  of  selenite  In terst ratified.  It  contains  iron  pyritea 
in  the  form  of  small  spherical  masses,  and  the  fossils  are  also 
frequently  stndded  with  brilliant  crystals  of  this  substance. 
It  18  well  exposed  towards  the  base  of  Mt  Bonnell,  near 
Austin,  where  it  presenla  a  thickness  of  about  sixty  feet.  It 
may  also  be  seen  to  advantage  near  New  Braunfels,  in  Co- 
mal County,  at  various  points  in  Bell  County,  and  Dr.  G.  G. 
Shnmard  found  it  resting  upon  the  limestone  of  Ft.  Washita, 
in  Arkansas. 

I^ossili. — Exogyra  arietina,  Gryphaa  Pitcheri,  Jiinira 
Texana,  and  a  small  nndescribed  species  of  Dentaiina,  On 
Shoal  Creek,  near  Austin,  S^ogyra  arietina  occurs  in  the 
greatest  profusion,  the  surface  of  Uie  ground  being  sometimea 
literally  covered  with  them. 

Washita  Liukstone. — This  important  member  of  oar 
Cretaceous  Syst«ra  is  made  up  of  a  nearly  white,  yellow,  gray 
and  blue  limestone,  some  of  the  layers  being  moderstelj 
hard,  while  others  diantegrate  rapidly  from  exposure.     This 
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formation  is  exhibited  at  many  localities  in  the  State.  Good 
exposures  occur  near  Austin,  and  in  Grayson,  Fannin  and 
Red  River  Counties.  According  to  Dr.  G.  G.  Shumard,  it  is 
finely  developed  at  Ft.  Washita. 

Fossils  are  extremely  abundant  in  this  formation.  The 
most  common  are  Holaster  simplex^  JE^aster  elegans  (Semi- 
aster  elegans^  Shum.,  and  Toxtxster  degans^  Conrad  and  Hall), 
Cidaris  hemigranosuSy  OryphoBa  Pitcherij  (common  var. 
and  var.  Q.  Tucumcarii)^  Gri  stnuata^  Marcou  (not  Sower- 
by),  Ostrea  subovata  (  Ostrea  Marshiiy  Marcou),  0,  ccmnatay 
O.  qtiadriplicatay  Janira  Texana^  Janira  Wrightiiy  Inoce- 
ramus  problematicusy  Pachymya  Austinensis^  Lima  crentdi' 
costay  TerehratiUa  WacoensiSj  Turrilites  BrazoensiSy  Ammo- 
nites TexanuSy  A,  BrazoensiSy  Samites  Fremontiy  and  Nau- 
tilus Texarvus, 

The  occurrence  of  the  well  known  fossil,  Inoceramus  pro- 
blematicuSy  in  the  formation  we  are  considering,  places  it  on  a 
parallel  with  the  lower  part  ofNo.  3  of  the  Nebraska  Section  of 
Messrs.  Hall,  Meek  and  Hayden,  while  the  presence  of  Ostrea 
subovata  ( 0.  Marshiiy  Marcou)  and  OrypKosa  JPitcheriy  var. 
Tucumcariiy  together  with  the  close  lithological  resemblance 
of  the  beds,  show,  in  a  very  satisfactory  manner  its  identity 
with  the  upper  part,  t.  e,  E,  F  and  G  of  the  Pyramid  Mount 
Section,  referred  by  Prof.  Marcou  to  the  Jurassic  Period,  I 
have  before  me  specimens  of  0.  subovata  from  Fort  Washita, 
several  localities  in  Grayson  and  McLennan  counties,  and 
from  Mt.  Bonnell,  near  Austin,  some  of  them  in  a  beautiful 
state  of  preservation,  and  have  compared  them  most  carefully 
with  Marcou's  figure  of  Ostrea  Marshiiy  in  the  Geology  of  the 
TJ.  S.,  without  being  able  to  detect  any  difference  whatever 
of  specific  value.  I  have  also  compared  my  specimens  of  0. 
subovata  with  an  authentic  example  of  0.  Marshii  from  Eu- 
rope, and  regard  them  as  being  specifically^  distinct,  as  much 
so  as  we  usually  find  in  closely  allied  species.  But  whether 
we  regard  them  as  identical  or  not,  it  is  certain  the  beds 
whence  Prof.  Marcou  obtained  the  so-called  O.  Marshii  and 
O.  Tucumcarii  hold  a  position  more  than  two  hundred  feet 
above  strata  that  contain  well  marked  Cretaceous  types. 

Blue  Marl. — ^This  member  was  examined  in  Grayson 
County  by  Dr.  G.  G.  Shumard,  who  describes  it  as  an  indu- 
rated arenaceous  marl,  of  a  schistose  structure,  with  small 
nodules  of  iron  pyrites  and  irregular  masses  of  lignite  dis- 
seminated through  it.  It  has  not  been  recognized  south  of 
Grayson  County. 

The  fossils  are  Inoceramtis  problematicusy  Ostrea^  and 
Plicatulay  of  undetermined  species.  It  also  abounds  in  fish 
remains,  the  scales  and  teetn  of  which  are  sometimes  ele- 
gantly preserved. 
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This  subdivision  should  perhaps  be  grouped  with  the  pre- 
ceding.   It  corresponds  with  No.  2  of  the  Nebraska  Section. 

Capbotina  Limestone. — The  Caprotina  Xdmestone^  which 
follows  in  descending  order,  forms  the  base  of  the  Upper 
Cretaceous,  and  is  composed  of  light  gray  and  yellowish  gray 
earthy  limestone,  with  intercalated  bands  of  yellow  marl,  and 
sometimes  flint.  It  is  exposed  at  the  base  of  the  hills  near 
Comanche  Peak,  and  is  seen  underlying  the  Washita  Lime- 
stone, near  the  Colorado,  at  the  foot  of  Mt.  Bonnell. 

Fossils, — The  lower  portion  abounds  in  Caprotina  Tex-- 
anc^  and  the  upper  portion  contains  Orhitolina  Texana^ 
JPanopcBa  Newherryi^  Cardium  JBrazoense^  Area  ProiUana^ 
Cytherea^  Cyprina^  Ndtica  acutispiroy  PhasianeUa  perovata^ 
and  Cerithium^  and  Nerinea^  of  undetermined  species. 

II.  LowEB  Cbetaceous. 

For  a  knowledge  of  this  division  of  our  Cretaceous  system, 
I  am  indebted  to  Dr.  G.  G.  Shumard,  who  has  had  excellent 
opportunities  for  examining  it.  He  describes  it  as  being 
composed  of  sandstones,  and  gypseous  and  marly  clays ;  the 
latter  containing  numerous  septaria  filled  with  fossils.  It  is 
separable  into  two  groups ;  namely,  Arenaceous  and  Marly 
Ctayj  or  Hed  River  Ghroup. 

Abenaceous  Gboup. — This  member  consists  of  light  yel- 
low and  blue  sandstone,  and  beds  of  sandy  clay  with  ciystals  of 
selenite  and  some  lignite.  Its  characters  may  be  unaerstood 
from  the  following  section  taken  by  Dr.  G.  G.  Shumard,  on 
Post-Oak  Creek,  in  Grayson  County. 

No  1.   Soft>  fine-grained,  yellow  sandstone, 10  feet. 

"    2.  Hard,  fine.gnuned,  blue  sandstone,  becoming  yellow  up- 
on exposure,  and  sometimes  passing  into  gritstone 

and  fine  conglomerate 6  ** 

**    8.  Yellow  sandstone,  same  as  No.  1 10  " 

"    4.   Indurated,  blue,  slaty  clay,  with  crystals  of  selenite  ••••  20  " 

"    6.  Thinly  laminated  layers,  same  as  No.  2 8  " 

Fossils — The  upper  part  is  characterized  by  Ostrea  beUa^ 
rugosa^  Ostrea  congesta^  JLucina^  JPliccUulOj  a  small  species 
of  Cyprina  (  ? ),  fossil  wood,  and  occasionally  obscure  im- 
pressions of  plants.  The  Ostrea  occurs  in  distinct  bands, 
and  is  extremely  abundant.  The  lower  beds  have  yielded 
an  undescribed  species  of  Lingula^  and  abound  in  fish  re- 
mains, which  Dr.  Leidy  refers  to  the  following  species: 
Ptychodus  mammilariSy  JLamna  compressa^  L.  Texcuio, 
Oaleocerdo pristodontuSy  and  Carcharodon. 

The  strata  of  this  group  I  regard  as  being  strictly  equiva- 
lent to  divisions  B,  C  and  D,  of  the  Pyramid  Mount  Section 
of  Prof.  Marcou,  referred  by  him  to  the  Jurassic  Period. 
The  stratigraphical  position  is  the  same,  and  the  lithologieai 
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characters  of  the  beds  are  strikingly  similar.  That  they  can 
not  be  older  than  the  Cretaceous  is  satisfactorily  shown  by 
the  fossils  above  enumerated. . 

With  regard  to  the  Nebraska  equivalent  of  our  Arena- 
ceous Group,  I  think  there  can  scarcely  be  a  doubt  that  it 
represents  No.  1  (perhaps  the  upper  part)  of  the  section  of 
Messrs.  Hall,  Meek  and  Hayden. 

These  authors  have  already  pointed  out  the  parallelism  of 
A,  B,  C  and  D,  of  the  Pyramid  Mt.  Section,  with  No.  1,  of 
their  Nebraska  Section. 

We  have  not  yet  succeeded  in  finding  in  the  Texas  sand- 
stones and  subordinate  marls  impressions  of  dicotyledonous 
leaves,  which  Meek  and  Hayden  have  found  so  characteristic 
of  the  sandstones  occupying  the  base  of  the  Nebraska  Cre- 
taceous, and  which  Dr.  Newberry  has  discovered  in  such 
abundance  and  perfection  in  the  equivalent  beds  of  the 
western  slope  of  the  Rocky  Mountains  ;*  but  it  is  almost  cer- 
tain they  will  be  found  in  this  position  in  Texas. 

Marly  Clay  or  Red  River  Group. — ^This  member  im- 
mediately underlies  the  fish  bed  of  the  Arenaceous  Group, 
and  is  described  by  Dr.  G.  G.  Shumard  as  "  a  blue  marly 
clay,  occasionally  variegated  with  red  and  brown,  and  with 
thin  bands  of  sandstone  interstratified.  The  clay  contains 
crystals  of  selenite,  flattened  nodules  of  compact  brown  and 
blue  limestone,  and  septaris  of  compact  blue  limestone,  re- 
ticulated with  brown,  yellow  and  purple  spar.  The  nodules 
occur  in  the  upper  and  the  septarise  towards  the  base  of 
the  formation.  The  best  exposures  of  the  group  are  in 
Grayson,  on  Post-Oak,  Choctaw,  and  Big  Mineral  Creeks, 
where  sections  of  from  fifty  to  sixty  feet  have  been  meas- 
ured. It  occurs  also  on  Red  River,  Fannin  and  Lamar 
counties.  The  estimated  thickness  of  the  group  in  this  part 
of  the  State  is  about  one  hundred  and  fifty  feet ;  but  we  have 
not  seen  the  base  of  the  formation." 

Fossils  are  extremely  abundant  in  the  septarise  and  nod- 
ules, and  so  far  as  I  have  been  able  to  learn  they  belong  to 
hitherto  undescribed  species.  From  the  collections  of  Dr. 
G.  G.  Shumard,  I  have  been  able  to  characterize  the  follow- 
ing :  Ammonites  SwaUovii^  A.  incequiplicatuSy  A,  MeekianicSy 
A,  GraysonensiSy  Ancyloceras  annulatriSj  Scaphites  vermis 
cuius,  JBaculites  gracilis,  Cytherea  Lamarensis,  Tapes  HiU 
gardi,  Gervilia  gregaria,  liucula  Hdydeniy  Panopcea  «t<S- 
paraUda,  Corbula  GraysonensiSj  C.  Tuomeyi,  Inoceramus 
capulus,  and  Jnoceramus,  n.  sp.  Fossil  wood  is  also  quite 
common  at  several  of  the  localities  visited. 

♦  See  Dr.  Newberry's  highly  interesting  paper  on  the  Ancient  Vegeta- 
tion of  N.  A.,  in  the  March  number  of  Silliman's  Journal. 
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Hitherto  no  organic  remains,  except  fossil  wood,  had  been 
found  in  the  Marly  Clay  Group  of  Texas  and  New  Mexico ; 
and  hence  the  uncertainty  regarding  the  true  age  of  the  for- 
mation until  the  fortunate  discovery  of  the  abovementioned 
fossils,  which  show  conclusively  that  it  belongs  to  the  Cre- 
taceous Period.  That  these  beds,  under  notice,  are  equiva- 
lent to  the  blue  clay  forming  the  lower  part  of  the  Pyramid 
Mt.  Section,  and  which  Prof.  Marcou  refers  to  the  Trias, 
will,  I  Uiink,  scarcely  admit  of  a  doubt ;  and  it  appears  to 
me  somewhat  probable  that  a  closer  examination  of  the 
region  around  Pyramid  Mount  than  Prof.  Marcou  was  able 
to  make,  would  result  in  the  discoverv  there  of  the  same  fos- 
sils that  Dr.  G.  G.  Shumard  has  found  in  Grayson  County* 


Deacriptions  of  New  Cbetaceoits  Fossils  fi'om  TexcuJ* 
By  B.  F.  Shttmabd,  MJD.,  State  Oedogist. 

CEPHALAPODA. 

GENUS    NAUTILUS. 

N.  TBZAinyi,  n.  sp. 

Shell  lar^,  last  volution  expanding  rapidly  towards  the 
aperture;  sides  gently  convex;  dorsum  strongly  rounded; 
Biphuncle  situated  between  the  center  and  ventral  margin ; 
sept«e  flexuous,  aperture  semielliptical,  height  greater  than 
the  width,  broadest  posteriorly,  and  deeply  excavated  by  the 
preceding  volution ;  surface  ornamented  with  numerous  flex- 
uous,  flattened  convex  ribs,  which  arise  from  the  umbilicus, 
are  arched  forwards  on  the  sides,  and  form  a  broad  and 
rather  deep  sinus  on  the  dorsum. 

Although  frasrments  of  this  species  have  been  found  at  a 
number  of  locabties  in  Texas,  we  have  not  been  so  fortunate 
as  to  procure  an  entire  specimen. 

The  Nl  Tejtanti^  resembles  somewhat  closely  the  Ifi 
p^etido^^^ns  of  D'Orbigny,  from  which  it  may  be  distin- 
gnished  by  the  form  of  the  aperture,  which  is  more  elonga- 
ted in  our  shell. 

Zocd/ily. — Occurs  in  the  Washita  limestone,  associated 
with  Epiatter  degamM  and  Osirta  subcvaiiij  near  Aostin  and 
Blnffs  of  Red  River,  in  Grayson  County. 

Collected  bv  B.  F.  and  G.  G.  Shumard  and  W.  P.  Riddell. 


•  The  intcrefting  series  of  fbctik  described  in  this  iMper  hare  been  ool- 
lecfed  during  the  progress  of  the  Geologicml  and  Agncoltiind  Sorrej  of 
T^xas,  and  are  preserred  in  the  State  Cabinet  at  Aostin.  It  is  intended 
to  publish  more  extended  deocripCions,  with  ^gnres  iUnstrmting  tha  Ele- 
ctee, in  our  Geological  Report. 
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GENUS     AMMONITES. 
A.   INSQUIPLICATU8,  D.  Sp. 

Shell  large,  gibbous,  sides  rounded ;  dorsum  flat  or  veir 
slightly  convex;  volutions  four,  partially  embracing;  umbili- 
cus deep,  less  than  the  width  of  the  last  volution,  exhibiting 
about  one  half  of  each  of  the  inner  coils  ;  aperture  transverse, 
subreniform ;  surface  of  body  volution  ornamented  with  from 
25-28  very  prominent,  unequal,  rounded  costee,  some  arising 
rather  abruptly  from  the  margin  of  the  umbilicus,  and  others 
a  short  distance  exterior  to  the  latter — all  of  them  being  con- 
tinued over  the  dorsum,  at  the  margins  of  which  they  become 
obtusely  angulated.  Each  rib  bears  two  moderately  distinct 
nodes,  which  are  situated  at  their  dorsal  angles.  In  mature 
shells,  the  ribs  of  the  anterior  portion  of  the  last  volution  are 
considerably  narrower  than  tne  spaces  between,  while  pos- 
teriorly the  ribs  and  spaces  are  about  equal ;  aperture  trans- 
verse, reniform.  ' 

Chambers  divided  into  two  lobes  on  either  side ;  dorsal 
lobe  as  wide  and  longer  than  the  superior  lateral,  composed 
of  three  principal,  narrow  branches  on  each  side,  and  one  or 
more  short  points  in  the  intervals,  the  terminal  branches 
bearing  six  or  seven  short  points,  the  middle  lateral  ones 
four  or  five,  and  those  at  the  base  either  simple  or  with  one 
or  two  points ;  dorsal  saddle  double  the  width  of  the  dorsal 
lobe,  divided  into  two  unequal  lobes  by  a  small  auxiliary 
lobe,  which  is  marked  with  several  small  points;  superior 
lateral  lobe  oblique,  its  extremity  furnished  with  four  slender 
branches,  each  bearing  several  small  points. 

Diameter  5  inches,  width  of  last  volution  2  inches,  thick- 
ness 2^7  inches. 

I  have  seen  but  one  specimen  of  this  strongly  marked  spe- 
cies. It  was  found  near  the  base  of  our  Cretaceous  strata,  in 
septarise,  embedded  in  blue  marly  clay  at  Garnet's  Bluff,  on 
Red  River,  Fannin  county,  associated  with  •Ammonites  Swal- 
lovianus  and  •^.  Meekianus,  Collected  by  Dr.  G.  G.  Shu- 
mard. 

A.  SwALLovii,  n.  sp. 

Shell  compressed,  discoid;  sides  gently  convex;  dorsum 
flattened,  transversely  ribbed,  nodose-bicarinate ;  volutions 
four,  partially  embracing ;  umbilicus  deep,  exhibiting  about 
one-third  of  each  of  the  inner  volutions,  and  about  as  wide 
as  one  half  of  the  width  of  the  last  volution ;  aperture  subo- 
vate,  longer  than  wide,  truncated  and  narrowest  at  the  dor- 
sal edge ;  surface  marked  near  the  umbilicus  with  a  series  of 
transversely  elongated  nodes  or  tubercles,  from  each  of  which 

38 


592 


TRANS.   OF   THE   ACAD.   OF   6CIBNCB, 


proceeds  a  pair  of  moderately  prominent,  rounded  flexiioua 
ribs,  while  between  tlie  pairs  there  is  often  a  single  rib.  All 
,  of  the  ribs  are  coutinued  over  the  dorsum,  and  each  bears  a 
pair  of  lengthened  tubercles,  oue  situated  at  the  doreal  mar- 
^n  and  the  other  on  the  side  a  short  distance  within;  the 
former  being  most  prominent.  In  young  shells,  the  nodes 
around  the  umbiheus  are  usnally  wanting. 

Chambers  symmetrical,  dorstU  lobe  nearly  as  lai^c  as  the 
■nperior  lateral  lobe,  bearing  on  either  side  three  short  points, 
the  terminal  ones  being  largest  and  sharply  digitate ;  dorsal 
saddle  almost  donble  the  width  of  the  superior  lateral  lobe, 
and  divided  into  two  unequal  branches  by  a  short  subcooical 
auxiliary  lobe ;  the  dorsal  branch  having  three  small  notches, 
Thlle  the  inner  one  is  rounded  and  has  usually  only  a  siogle 
Bmall  notch  at  its  internal  border;  g  nperior  lateral  lobe  some- 
vhat  longer  than  wide,  broadest  at  base,  its  extremity  bear- 
ing five  very  small  branches,  the  inner  one  being  simple,  the 
Others  bifid  or  trifid ;  inferior  lateral  lobe  very  small,  scarcely 
one-fyurth  as  large  as  the  superior,  aerrated  at  extremity; 
auxiliary  lobes  diminishing  in  size  towards  the  ventral  mar^n. 
I       The  lobes  of  the  chambers  in  young  individuals  of  this 
■~«necies  are  almost  as  simple  as  in  CeTaiitta,  to  which  genus, 
^.'mer  a  cursoir  examination  I  had  at  first  referred  them;  but 
J '■  fiirther  study  of  a  number  of  specimens,  in  various  stages 
■;0f  growth,  has  convinced  me  that  they  belong  more  properly 
\lto  Jmmoniks. 

The  diameter  of  the  largest  specimen  (imperfect)  in  the 
collection  is  six  inches.  A  young  specimen  gives  for  diame- 
ter, 3  j  inches;  width  of  last  volution  IVl  inches;  thickness, 
1  /s  inches. 

J^omt.  and  LocalUy. — This  is  the  most  beautiful  species  of 
Ammonite  we  have  found  in.  the  Cretaceous  strata  of  Texas, 
and  quite  characteristic  of  the  marls  and  calcareous  sand- 
stones forming  the  base  of  the  formation. 

Occurs  in  Grayson  County,  four  and  a  half  miles  north  of 
Sherman,  and  Blu^  of  Red  River,  in  Fannin  and  Lamar 
Counties. 

A.  HaeEiiKos,  n.  Rp. 

Shell  large,  discoidal,  compressed  (number  of  volutions  un- 
known); transverse  section  of  last  volution  subquadrate  or 
suhcircular ;  sides  flattened  convex ;  dorsum,  broad,  flat,  or 
very  gently  convex,  bearing  a  narrow  sharply  defined  cen- 
tral carina;  surface  marked  with  somewhat  distant,  trans- 
verse, subangular  ribs  which  arise  near  the  umbilical  margin, 
where  they  are  slightly  swelled  or  snbnodose,  and  terminate 
at  the  dorsal  mar^n,  each  in  a  remarkably  prominent  nod«, 


I 


at  tne  dorsal  margin,  each  in  a  remarkably  prominent  nod«, 
subtriangular  at  base  and  with  the  extremity  directed  late- 
rally. 
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Chambers  divided  into  three  lobes  on  either  side,  dimin- 
ishing rapidly  in  size  from  dorsal  to  ventral  mar^n ;  dorsal 
lobe  longer  and  wider  than  the  superior  lateral,  bearing  six 
points  on  either  side,  the  terminal  ones  being  the  larger  and 
trifurcate ;  dorsal  saddle  double  the  width,  but  shorter  than 
the  dorsal  lobe,  divided  into  two  unequal  parts  by  a  slender 
digitate  auxiliary  lobe ;  superior  lateral  lobe  shorter  and  nar- 
rower than  the  dorsal  lobe,  ornamented  with  five  small 
branches  on  each  side,  the  terminal  ones  trifid,  and  the 
others  simple  or  bifid;  inferior  lateral  lobe  narrow,  much 
smaller  than  the  superior,  having  eight  branches,  the  termi- 
nal ones  bearing  two  or  three  points. 

In  young  individuals,  the  dorsum  is  more  flattened  than  in 
mature  shells,  the  sides  slightly  converge  towards  the  ventral 
margin,  and  occasionally  we  find  small  nodes  in  the  intervals 
between  the  larger  ones  of  the  dorsal  margin. 

The  A,  Meekianus  is  founded  merely  upon  fragments  of 
the  exterior  volution,  which,  however,  show  the  form  of  the 
lobes  of  the  septan  very  perfectly,  so  that  there  is  no  danger 
of  confounding  it  with  any  other  American  species. 

Width  and  thickness  of  last  volution,  two  inches. 

Form,  and  Locality. — Occurs  with  the  preceding  species 
near  Post-Oak  Creek,  Grayson  County.  Dedicated  to  the 
able  Palseontologist  and  Geologist,  F.  B.  Meek,  Esq.,  of 
Washington,  D.  C. 

A.  Gratsonensis,  n.  sp. 

Shell  compressed,  discoidal ;  whorls,  four  or  five,  very 
slightly  embracing ;  last  one  very  gradually  enlarging ;  trans- 
verse section  narrow,  subcordate ;  umbilicus  shallow,  a  little 
wider  than  the  last  whorl,  exhibiting  all  of  the  inner  volu- 
tions ;  surface  marked  on  the  dorsum  with  a  prominent  nar- 
row carina,  with  a  waved-edge ;  and  on  the  sides  with  from 
35  to  38  sharp,  distinct  flexuous  folds,  some  of  which  origi- 
nate within,  and  others  on  the  margin  of  the  umbilicus — all 
of  them  extending  to  the  dorsal  carina,  being  abruptly  bent 
forward,  and  most  prominent  on  the  dorso-lateral  margin. 

I  have  before  me  a  number  of  examples  of  this  species,  but 
none  of  them  show  the  form  of  the  chambers. 

Diameter,  1.43  inches;  width  of  last  volution  at  aperture, 
0.54  inches ;  thickness,  0.34  inches. 

This  shell  is  very  nearly  related  to  A.  percarinaiusy  of  Hall 
and  Meek  {Mem,  Amer,  Acad.  Arts  8c  Sci.j  Vol.  V.,  p.  396, 
PL  iv.,  Fig.  2  a-c),  from  which  it  may  be  distinguished  by 
its  waved-edge  and  less  prominent  dorsal  carina.  The  Ne- 
braska shell  has  also  a  greater  number  of  ribs. 

Form,  and  Localihi, — Occurs  in  sept  arise,  embedded  in  the 
Lower  Cretaceous  Marls  in  Fannin  County,  near  LowelPs 
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Bluff,  find  in  Grayson  County,  four  miles  north  of  Sherman. 
At  the  latter  locality  it  is  associated  with  iScapkiles  vermi- 
•  cvlus. 

A.  BHAZOEKSta,  □.  sp. 

Shell  very  large,  disooidal,  moderately  comprcBsed ;  whoils 
five  or  six ;  last  whorl  strongly  rounded  on  the  dorsum,  ^des 
gently  convex  and  bearing  ten  or  eleven  broad,  elightly  pro- 
minent, convex  folds,  which  are  most  elevated  in  tlie  middle 
and  become  nearlj'  obsolete  before  reaching  the  dorsum  and 
umbilicus ;  umbilicus  deep,  exhibiting  rather  more  than  one- 
tMrd  of  each  of  the  inner  whorls,  and  having  a  diameter  lees 
than  the  width  of  the  last  whorl ;  aperture  semielliptioal, 
longer  than  wide. 

(Siambers  divided  into  five  lobes  on  either  side,  diminish- 
ing in  size  from  doraal  to  ventral  margin ;  dorsal  lobe  wider, 
but  not  quite  as  long  as  the  superior  lateral,  divided  into 
three  or  four(?)  digitate  branches  on  either  side,  the  terminal 
ones  bifid  and  each  division  furnished  with  several  points ; 
dorsal  saddle  larger  than  the  superior  lateral  lobe,  and  finely 
digitate ;  superior  lateral  lolje  with  three  terminal  branches, 
the  outer  ones  bifid  and  nearly  equal  in  size,  the  middle  one 
trifid  and  largest ;  inferior  lateral  lobe  much  smaller  than  the 
superior,  and  about  half  the  size  of  the  superior  lateral  saddle. 
The  description  of  the  septte  here  given  has  been  drawn 
fi^m  an  inner  volution,  having  a  width  of  only  about  two 
inches.  In  full  grown  shells  the  lobes  of  the  body  volution 
are  more  complicated.  This  shell  presents  also  another  dif- 
ference with  age  which  should  be  noticed.  In  young  ex- 
amples the  greatest  thickness  of  the  last  volution  is  near  the 
umbilical  margin,  the  transverse  section  being  cordate,  but  in 
adult  ago  the  thickness  is  quite  as  gi-eat  at  the  dorsal  aa  at 
the  ventral  margin,  and  the  section  then  is  semi  elliptical. 

The  A.  Srctzoenaia  attains  a  greater  size  than  auy  species 
wo  have  seen  from  the  Cretaceous  strata  of  Texas.  The  lar- 
gest specimen  in  the  State  collection  measures  as  follows : — 
Greatest  diameter,  1  toot  9  inches;  thickness,  6j  inches; 
width  of  last  volution  at  aperture,  8  inches. 

Form,  and  Locality. — Occurs  in  the  Washita  Limestone, 
near  the  base  of  the  Upper  Cretaceous  strata,  at  Shovel  Creek, 
near  Austin,  and  very  abundantly  in  Grayson  and  Fannin 
Counties.  I  have  also  specimens  before  me  Ironi  McLennan 
County,  and  from  the  vicmity  of  Ft.  Washita,  Collected  by 
B.  F.  and  G.  G.  Slmmavd  and  W.  P.  RiddelL 

GENUS      &CAFQITS9. 
S.  VKKKtcoLua,  n.  ip. 
Shell  smaU,  orate,  length  not  quite  one-third  greater  than 
the  height;  sides  gently  convex,  dorsum  strongly  ronn de d 
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ventral  side  flattened,  obtusely  subangulated  at  junction 
with  sides;  body  whorl  slightly  sinuate,  very  gradually 
enlarging,  and  produced  horizontally  for  a  distance  equal 
to  the  diameter  of  the  regularly  coiled  part,  then  curved 
backwards  so  as  to  bring  the  aperture  to  within  a  short  dis- 
tance of  the  middle  of  the  long  diameter  of  the  shell ;  volu- 
tions of  the  spire  partially  embracing,  leaving  a  deep  umbili- 
cus in  which  three  or  four  coils  are  visible ;  surface  marked 
with  a  few  obscure,  transverse  folds,  and  fine  striae  of  in- 
crease. The  folds  are  usually  perceptible  only  on  the  septate 
portion  of  the  shell. 

We  have  a  number  of  specimens  of  this  pretty  little  species, 
but  none  of  them  show  the  form  of  the  septas  with  sufficient 
distinctness  to  permit  us  to  trace  out  their  precise  characters. 

Length,  0.64 ;  greatest  height,  0.42 ;  thickness,  0.18. 

Resembles  somewhat  Scaphites  cequalis  of  Sowerby,  but 
is  a  smaller  and  porportionally  a  more  slender  species,  and 
the  transverse  folds  of  our  shell  are  neither  so  numerous  nor 
prominent. 

Near  the  base  of  the  Lower  Cretaceous,  occurring  in  Septa- 
ria  of  the  marly  clay  in  Grayson  County,  about  four  miles 
north  of  Sherman. 

Collected  by  Dr.  6.  6.  Shumard. 

GENUS     ANCTLOCESAS. 
A.   ANNULATUS,   n.   Sp. 

We  have  merely  fragments  of  this  small  species,  consisting 
of  about  two-thirds  of  the  outer  coil  of  the  spire  and  parts  of 
the  non-septate  portion.  The  former  is  veiy  slender,  and 
forms  a  broad  curve  on  the  same  plane ;  sides  and  dorsum 
rounded,  the  latter  being  somewhat  the  less  convex ;  trans- 
verse section  nearly  circular ;  surface  marked  with  numer- 
ous prominent,  oblique,  simple  rings,  which  are  strongest  on 
the  dorsal  half  of  the  volution.  Each  annulation  is  provided 
with  two  small,  rather  prominent  tubercles,  one  of  which  is 
situated  on  each  side  of  the  dorsum. 

It  is  not  possible  from  any  of  the  specimens  under  exami- 
nation to  determine  the  form  of  the  septsB. 

The  transveree  diameter  of  the  largest  fragment  of  the 
outer  volution  in  the  collection  is  a  little  more  than  the  third 
of  an  inch. 

Shawnee  Creek,  Grayson  County,  in  nodules  of  clay  iron 
stone,  embedded  in  the  indurated  marly  clay  near  the  base  of 
the  Lower  Cretaceous  strata. 

Collected  by  Dr.  G.  G.  Shumard. 
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Shell  very  slender,  gradually  tapering  to  apes;  tranitverse 
section  varying  trom  broad  ovate  to  subcircular;  Burface  in 
some  epecimcns  nearly  Binootli,  but  uaually  maiked  with 
moderately  prominent,  rouud«d  coBtso,  which  on  the  dorsum 
are  distinct  and  arched  towards  the  aperture,  and  on  the 
sides  curve  obliquely  backwards  and  downwards  to  the  ventral 
margin,  before  reaching  which  they  become  nearly  obBolet«. 
Some  of  the  Bpecimeua  exhibit  very  fine  flexuoua  striie  of 
growth. 

Chambers  divided  into  foar  lobes,  two  lateral,  one  dorsal, 
and  one  ventral ;  dorsal  lobe  rather  wider,  but  scarcely  as 
long  as  the  superior  lateral,  divided  into  two  branches  on 
either  Bide,  the  lateral  branches  simple,  and  the  terminal  ones 
each  marked  with  four  small  dictations ;  dorsal  saddle  aa 
large  or  a  little  larger  than  the  dorsal  lobe,  divided  by  a 
slender  auxiliary  lobe  into  two  unequal  branches,  which  are 
trifid  at  extremities;  superior  lateral  lobe  longer  and  nar- 
rower than  the  dorsal,  but  in  other  respects  nearly  similar. 

This  description  of  the  septie  here  given  bos  been  derived 
from  a  fragment  having  a  diameter  of  two  lines,  this  being 
the  only  specimen  in  the  State  collection  showing  the  form 
of  the  lobes  distinctly. 

The  diameter  of  the  largest  fr^nient  found  is  0,50  of  an 
inch,  but  the  diameter  of  most  of  the  specimens  does  not  ex- 
ceed 0.25  of  an  ijich.  This  shell  may  be  compared  with  £, 
Seocomiensis  of  D'Orbigny,  from  which  it  difiers  in  the  form 
of  the  septx,  the  lobes  being  porportionally  wider  and  tbc 
,  saddles  narrower  in  our  sjjefLes. 

Locality. — In  nodules  of  argillaceoua  iron  stone,  with  the 
preceding  species,  Shawnee  Creek,  Grayson  County.  Col- 
lected by  G.  G,  Shumord. 

GASTEROPODA. 

OBIfUB      CEBIT  MUM. 
C.  BOBQDENBB,  D.  Bp. 

Shell  large,  elongate-conic,  turreted;  spiral  angle  22°- 25'; 
volution  (number  unknowu)  flattened  ;  last  volntion  (cast  of) 
shorter  than  the  width,  rounded  beneath  ;  aperture  ovate, 
oblique,  contracted  above  and  below,  and  vriuest  below  tbe 
middle;  surface  of  volutions  marked  with  11-12  broad,  round- 
ed longitudinal  ribs  or  folds,  which  are  moderately  distinct 
above,  and  become  obsolete  l>efore  reaching  the  inferior  edge 
of  the  volution, 
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There  is  but  one  specimen  of  this  shell  in  the  collection, 
consisting  of  the  body  and  three  of  the  succeeding  volutions, 
on  the  latter  of  which  parts  of  the  shell  remain  attached. 

Locaiity. — ^Near  Bosque  Creek,  Bosque  Clounty,  in  the 
upper  division  of  the  Upper  Cretaceous  Limestone,  occurring 
with  Exogyra  Tixana  and  Lima  Wacoensia, 

GENUS      PHASIANELLA. 
P.   PSBOYATA,  n.  sp. 

Shell  ovoid,  height  not  quite  double  the  width ;  volutions 
about  seven,  gently  convex ;  last  one  moderately  gibbous,  a 
little  longer  than  the  spire ;  spire  somewhat  rapidly  enlaiging 
from  the  apex,  spiral  angle  50®-  55*  gently  convex ;  suture 
distinct,  linear,  not  very  deeply  impressed ;  aperture  oblique, 
acute  above,  rounded  below ;  surface  smooth  or  marked  with 
fine  lines  of  growth. 

The  measurements  of  the  most  perfect  specimen  (half 
grown)  in  the  collection  are,  height,  1.20  inches ;  width,  0.70 ; 
height  of  last  volution,  0.68. 

£fOcalUies. — ^Inferior  part  of  Upper  Cretaceous  (Caproti- 
na  Limestone),  Comanche  Peak,  and  in  Parker  County,  near 
Brazos  River. 

GENUS      AYBLLANA. 
A.  Tkxaita,  n.  sp. 

Shell  small,  globose;  spire  occupying  about  one-fiflh  of 
the  total  length,  conxex ;  volutions  about  three  and  a  half, 
rounded,  last  one  gibbous ;  aperture  oblique,  subovate,  round- 
ed below  and  contracted  above ;  lip  thickened  (expanded?) ; 
surface  with  rounded  revolving  lines,  of  which  there  are  from 
22-25  on  the  last  volution. 

We  have  two  specimens  of  this  species,  in  both  of  which 
the  columella  is  so  enveloped  with  matrix  that  we  are  not 
able  to  ascertain  whether  it  is  plaited  or  not.  The  species, 
however,  has  all  the  external  characters  of  Avellana, 

Length,  0.36 ;  width,  about  0.26 ;  height  of  last  coil,  0.29. 

Resembles  ActcBon  cancinna  of  Hall  and  Meek,  but  is  a 
larger  shell  and  has  fewer  revolving  strisB. 

Jjocality. — Found  in  the  upper  part  of  the  Cretaceous  Lime- 
stone, near  Bosque  Creek,  in  Bosque  County,  in  connection 
with  Exogyra  Texana  and  •Ammonites  pedemalis. 

GENUS      NATICA. 

N.  AOUTispisA,  n.  sp. 

Shell  obliquely  ovate,  length  greater  than  the  width ;  spire 
not  much  elevated,  contracted  above  and  acutely  pointed  at 
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apex;  spiral  angle  84°;  volutions  six  or  seven,  neatly  round 
ed,  last  one  very  ventricose,  forming  rather  more  than  two- 
thirds  the  total  length  of  the  shell ;  aperture  ovate,  rounded 
below,  narrow  above  ;  eolumellar  tip  thickened,  deflected  and 
partially  covering  the  nmbilicus ;  suture  distinctly  impressed ; 
surface  smooth,  or  marked  with  fine  lines  of  growth. 

Length,  0.66;  width,  0.53;  height  of  body  volution,  0.4S. 

Locatity. — Very  abundant  near  the  base  of  the  Upper  Cre- 
taceous series,  in  the  Caprotina  Limestone,  Parker  County, 
near  Brazos  River.  B.  F.  Shumard  and  W.  P.  Riddell,  coi- 
k-ctors. 

GENUS      N£RIT0P8IS. 


Shell  depressed,  width  greater  than  the  height ;  spire  short, 
obtuse  at  apex  (in  cast),  forming  about  one-iiflh  of  the  total 
height  of  the  ehell;  volutions  3-3^  angulated  above,  upper 
surface  narrow,  flat,  declinihg  very  gradually  from  angle  of 
periphery  to  suture ;  last  volution  very  large,  transverse  diam- 
eter greater  than  the  height,  periphery  convex,  angulated  be- 
low, but  less  sharply  than  above ;  surface  of  cast  exhibiting 
obscure,  coarse  strife,  which  are  preserved  only  on  the  side  of 
the  body  volution,  where  theypni*s  obliquely  downwards  and 
backwards  from  the  sopeiior  to  the  inferior  angle. 

Height,  1.10  in.;  width,  1.42. 

The  few  exaniples  of  this  species  we  have  seen  a 
and  occur  with  Jhioceramus  problemaHcvs  and  HamUta  Frtmonli 
near  the  base  of  the  Upper  Cretaceous  Limestone. 

Loeaiily. — Alexander's  Bend,  Grayson  County. 

ACEPHALA. 


Shell  small,  compressed,  ovate,  a  little  longer  than  wide  ; 
extremities  rounded,  the  posterior  broader  than  the  anterior ; 
base  semiovale ;  beaks  nearly  central,  moderately  elevated, 
closely  incurved,  approximate;  luntile  rather  large  lanceo- 
late, not  deeply  impressed,  but  with  marina  distinctly  de- 
fined; ligament  ares  narrow  lanceolate,  pallial  sinus  nitber 
lai^e,  extremity  rather  bluntly  rounded;  surface  mailed 
with  prominent,  sharp,  sublamellose,  concentric  strice. 

Length,  0.57 ;  width,  0.49;  thickness,  0.26.    This  is  n 

little  species,  and  quite  distinct  from  any  hitherto  described 
species  ftitm  American  stratfi. 

The  collection  contains  but  two  specimens,  neither  of  w 
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show  the  hinge,  and  I  am  therefore  in  some  doubt  as  to 
whether  it  properly  belongs  with  the  above  genus  or  Cyikerea. 

Form,  and  Locality. — Grayson  County,  five  miles  north  of 
Sherman,  associated  with  Scapkiies  vermiculus^  in  Septaria  of 
the  Marly  clay,  near  the  base  of  the  Lower  Cretaceous. 
Collected  by  Dr.  6.  G.  Shumard. 

•      GENUS     CASDIUM. 

C.  Choctawbnsb,  n.  sp. 

Shell  obliquely  subovale,  wider  than  long,  gibbous,  great- 
est convexity  between  the  beaks  and  the  middle  of  the  shell; 
posterior  slopes  declining  rapidly  to  the  anal  margin,  con- 
cave superiorly  and  plane  below,  their  outline  distinctly  cor- 
diform ;  anal  margin  gently  convex  or  sub-truncate,  extremity . 
strongly  rounded ;  buccal  and  pallial  margins  forming  a  con- 
tinuous curve  from  hinge  to  anal  end;  cardinal  margin 
gently  arched,  short,  scarcely  equal  to  one  half  of  the  length 
of  the  shell;  beaks  situated  nearest  the  anterior  extremity, 
elevated,  incurved  nearly  in  contact;  lunule  excavated,  mar- 
gin not  distinctly  defined;  surface  ornamented  with  about 
35  distinct,  rounded  radiating  ribs,  crossed  by  numerous  well- 
defined,  waved,  concentric  striae,  which  impart  to  the  ribs 
an  elegantly  crenulate  appearance,  intervals  between  the  ribs 
not  as  wide  as  the  ribs  themselves. 

Length,  0.64 ;  width,  0.71 ;  thickness,  0.51. 

Locality. — ^Post-Oak  Creek,  Grayson  County,  associated 
with  Osirea  bellarugoaa. 

This  is  a  rare  shell  and  quite  distinct  from  any  species 
known  to  me  from  the  Cretaceous  strata  of  the  United 
States.     Collected  by  Dr.  G.  G.  Shumard. 

C.   COLOSADOBNSB,   n.   8p. 

Cast  of  shell  triangular ;  length  and  width  about  equal ; 
special  angle,  75°-80° ;  umbonial  region  gibbous  superiorly, 
and  sloping  inferiorlyto  the  pallial  margin;  buccal  margin 
rounded  below  and  excavated  above ;  posterior  margin  slop- 
ing abruptly  downwards  to  the  posterior  extremity,  which  is 
truncated ;  base  regularly  but  not  strongly  rounded ;  beaks 
much  elevated,  antemedial;  lunule  rather  wide  elliptical, 
depressed ;  corselet  large,  depressed,  cordiform.  All  of  the 
specimens  in  the  collection  are  casts ;  some  of  them,  however, 
showing  distinctly  fine  concentric  striae  on  the  biftcal  and 
umbonial  regions  and  radiating  striae  on  the  exterior  border  of 
the  corselet. 

Length  and  width,  0.60  of  an  inch ;  thickness,  0.46. 

This  shell  is  quite  characteristic  of  the  superior  part  of  our 
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Upper  Cretaceoiia   Limestone,  occurring  with  Exogyra    TVi- 
ana  anJ  .Ammonites  ^tdemaliT. 

We  Luve  found  it  in  Bnmeli,  Travis,  Bosque,  Jolinson  and 
McLennan  Counties,  and  Dr.  G.  G,  Sbumard  fouud  it  holding 
the  same  geological  position  several  hundred  miles  further 
westWHrJ.  Collected  by  B.  F.  and  Q.  G.  Shumard  and  W.  F. 
HiddelL 

C.  Bkazoeksb,  n.  ep. 

Shell  cordate,  subovate,  very  gibbous;  length  and  width 
nearly  equal ;  umbonial  region  strongly  convex ;  buccal  mar- 
gin strongly  roanding  up  from  the  base,  which  is  gently 
convex  >  and  margin  eli^htly  arched,  and  forming  with  the 
basal  mat^in  almost  a  nght  angle;  anal  region  broad,  snb- 
oordate,  sloping  rapidly  trora  the  sides  to  the  posterior  com- 
missure of  the  valves ;  anterior  cardinal  edge  oblique ;  an  ob- 
scure elevation  commoucing  before  the  beaKS,  and  extending 
parallel  with  the  cardinal  ed^e  to  the  anterior  margin  ;  beaks 
elevated,  rounded,  strongly  incurved,  sitnated  a  little  pos- 
terior to  tlie  middle;  surtace  of  buccal  and  umbonial  regions, 
marked  with  fine,  pretty  regular,  concentric  atriie,  which  are 
wider  than  the  intervals  that  separate  them,  and  on  the  anal 
region  or  corselet  with  from  eightceu  to  twenty  fine  radi- 
ating striie. 

Length,  1.52;  width,  1.58;  thickness, about  1.38. 

This  shell  resembles  C.  mvUUtriahtin,  but  is  much  more 
gibbous,  has  a  greater  numberof  strire  on  the  corselet,  and  the 
beak  is  posterior  to  the  middle,  while  in  the  C,  mvUitlrialnm 
it  is  anierior. 

LoealHita. — Occurs  near  the  base  of  the  Upper  Cretaceoas 
Ijimestone  (Cofrolma  Ltaualone),  in  Johnson  Countv.  nt 
Comanche  Peak,  a  few  feet  above  the  level  of  Brazos  itiver, 
and  near  Patrick's  Creek,  Parker  County. 

QKXUS   CTTHBBSA. 

C.  LAKjtKZKMa,  n.  tp. 

Shell  broad,  ovate,  longer  than  wide,  scarcely  gibbous; 
bcitks  moderately  elevated,  closely  incurved,  nearly  in  con- 
tact, situated  in  advance  of  the  middle ;  umbo  ronnded ;  car- 
dinal border  arched  behind  aud  presenting  a  nearlv  straight 
declining  edge  before  the  be.'kks;  anal  extremity  wider  thui 
the  buccal,  strongly  rounded  ;  buccal  end  narrowlT  ronnded  ; 
base  semfoval;  ligament  impression  vciy  nxnow  lanceolate ; 
lunule  very  sightly  im|>ressed,  bt\>ad  lanceolate,  its  margiBS 
defined  br  a  delicately  iinnresUd  line,  which  would  searedy 
be  sotieed  upon  a  su|>erfic)al  examination;  anterior  mosralar 
imprMnoa  subovate,  conceive  at  upi>er  internal  edg* ;  poete- 
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rior  impression  subcircular,  or  subquadrate;  s^ius  rather 
broad,  triangular,  scarcely  reaching  tne  middle  of  the  shell. 
Surface  ornamented  with  remarkably  fine,  concentric  striae  of 
growth. 

Dimensions  of  an  average  specimen,  length,  0.97  of  an 
inch ;  width,  0.74 ;  thickness,  0.45. 

This  shell  may  be  compai'ed  with  C.  Otoenana  of  Meek  and 
Hayden,  (Proc.  Acad.  Nat.  Sci.,  Philadelphia,  Vol.  — ^  p.  — ) 
with  which  it  agrees  in  several  respects,  and  it  probably  oc- 
cupies a  similar  geological  position.  The  differences  seem  to 
consist  mainly  in  the  absence  of  concentric  wrinkles  on  the 
surface,  the  shorter  pallial  sinus,  and  smaller  size,  of  the  Texan 
shell. 

Locality, — In  Septaria  of  the  marly  clay  at  the  base  of  the 
Lower  Cretaceous  Strata,  Red  River,  Lamar  County.  Col- 
lected by  Dr.  G.  G.  Shumard. 

GENUS   TAPES. 
T.  HlLOARDIy  n.  fp. 

Shell  ovate,  transversely  elongate,  valves  compressed,  con- 
vex ;  extremities  rounded,  the  anal  end  narrower  than  the 
buccal,  and  in  adult  specimens  approaching  to  subtruncate ; 
cardinal  border  long,  curving  gently  from  the  beaks  posteri- 
orly ;  basal  margin  very  gently  convex ;  beaks  situated  about 
one-third  the  length  of  the  shell  from  the  anterior  margin, 
rather  short,  nearly  in  contact ;  ligament  area  depressed,  nar- 
row lanceolate ;  pallial  sinus  linguseform  extending  above  the 
middle  of  the  height  of  the  shell.  The  surface  markings  are 
not  well  preserved  in  any  of  the  specimens  before  me.  They 
show  merely  fine  concentric  lines  of  growth  near  the  basal 
margin. 

Length,  2  inches;  width,  1.27;  thickness,  0.66. 

Locality, — Bluf&  of  Red  River,  Lamar  and  Fannin  Coun- 
ties, occurring  in  Septaria  of  the  marly  clay,  near  the  base  of 
the  Lower  Cretaceous. 

Named  in  honor  of  Dr.  E.  W.  Hilgard,  State  Geologist  of 
Mississippi.    Collected  by  Dr.  G.  G.  Shumard. 

GENUS   ABCA. 

A.  Proutiana,  n.  sp. 

Shell  somewhat  trapezoidal,  ver^  gibbous,  a  little  wider 
than  long ;  buccal  and  pallial  margins  rounded ;  and  margin 
obliquely  truncate ;  umDonial  region  very  gibbous ;  angula- 
ted  posteriorly ;  posterior  slope  declining  rapidly  to  the  mar- 
gin, a  sharp  elevated  carina  or  fold  extending  in  a  curve  fiom 
the  postenor  side  of  the  beak  to  near  the  middle  of  the  anal 
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margin;  beaks  elevated,  rather  narrow,  incuned,  sitaated 
nearly  central ;  surface  ornamenttHl  with  umoiei-ous  fine,  con- 
centnc  strica,  crossed  by  radiating  lines,  presenting  a  hand- 
some crenulated  appearance  UTider  the  magnifier.  The  con- 
centric striiB  are  waved  as  they  cross  the  carina  of  the  pos- 
Iciior  slope,  and  in  the  most  perfect  specimen  before  me 
there  are  six  or  seven  quite  prominent  radiating  lines  on  the 
buccal  end  of  the  shell. 

Length,  1.88  inches;  height,  1.58;  thickness,  1.40. 

Form,  and  Xoc. — Comanclie  Peak,  and  Parker  Conntyt 
near  the  Brazos  river.  Near  base  of  Upper  Cretaceous  in  the 
Caproiina  Limestone. 

Dedicated  to  my  friend,  Hiram  A.  Prout,  M.D.,  President 
of  the  Academy  of  Science  of  St.  Louis. 

GENUS    LUCISA. 


Shell  rather  lai^e,  subcircular,  compressed  convex;  length 
slightly  greater  than  the  width ;  anterior  and  pallial  margins 
regularly  rounded ;  anal  margin  gently  convei,  or  obscurely 
truncate ;  posterior  cardinal  margin  gently  arched,  and  de- 
clining from  the  beaks  posteriorly  ;  ligament  area  narrow  lan- 
ceolate, deeply  excavated  and  with  sharply  carinate  margin^ 
beaks  obtuse,  small,  very  little  elevated,  directed  anteriorly, 
antemcdial,  not  in  contact;  surface  marked  with  numerous, 
fine,  concentric,  unequal  lines  of  growth. 

Length,  1.87  inches;  width,  1.74;  thickness,  0.74. 

Form,  and  Jak.  —  Blul&  of  Red  River,  in  Lamar  and 
Fannin  Counties,  from  Septaria  embedded  in  the  Indurated 
marl,  near  the  ba«e  of  the  Lower  Cret-nceous  Group,  associa- 
ted with  Ammonite*  Steailovii,  Inoctramu*  capiUtu,  aad  Otr- 
vitia  ffrefforia.    Collected  by  G.  G.  Shamsrd. 

GBXU8     MCCCLA. 

N.  Hat&wm,  n.  ip. 

Shell  subtriansnlsr,  ovate,  somewhat  gibbous  in  the  vmbo- 
nial  region ;  widui  equal  to  three-fourths  of  the  lei^tJi ;  beaks 
moderately  elevated,  located  in  advance  of  the  middle  sad 
nearly  in  contact ;  bucc.il  region  rather  short,  nairowly  roun- 
deil  at  extrvmily,  and  excavate^l  above;  anal  region  long, 
rune.ite;  Kise  semioral;  canlinal  mar^n  Etnight,  slopinj 
grsdnally  *■*  posterior  end  ;  corselet  depressed,  rather  bnMi 
T.inoet^late,  marked  with  oblique,  transverse  ribs;  surface  or- 
namentiii  with  fine  wa^-ed  lines  of  growth,  rrosscd  with  nn- 
morv^us,  fine,  nuliating  strie.  with  finer  lines  in  the  intervals. 
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Length,  0.74  inches ;  width,  0.54 ;  thickness,  0.37 ;  apicial 
an^le  109^ 

Of  this  fine  species  we  have  found  but  one  specimen,  which 
is  somewhat  worn,  although  the  surface  markings  are  tolera- 
bly well  preserved. 

Locality, — Red  River,  Fannin  County.  In  Septaria  of 
Lower  Cretaceous  Group. 

Dedicated  to  Dr.  F.  V.  Hayden,  the  well-known  scientific 
explorer  of  the  Upper  Missouri  Country.  Collected  by  Dr. 
6.  6.  Shumard. 

N.   8KRBATA,  D.   Sp. 

Shell  ovate,  very  gibbous,  width  and  thickness  about  equal ; 
beaks  nearest  the  anterior  margin  moderately  elevated,  ob- 
tuse; buccal  end  short,  obliquely  truncated,  forming  with 
the  basal  margin  nearly  a  right  angle ;  anal  side  rather  strong- 
ly rounded ;  base  convex,  finely  serrated ;  corselet  elliptical; 
lunule  round,  ovate,  not  deeply  excavated ;  hinge  bearing 
long  closely-set  lammellaeform  teeth ;  surface  elegantly  mark- 
ed with  extremely  fine,  crowded,  waved  lines  of  growth  and 
some  obscure  concentric  folds  crossed  with  fine  radiating  flat- 
tened stris. 

Length,  0.94;  thickness,  0.60. 

There  is  but  one  specimen  of  this  shell  in  the  State  Collec- 
tion, and  that  is  somewhat  worn,  so  that  we  are  not  able  to 
give  a  full  description  of  the  species. 

Form,  and  Locality, — In  septaria  of  the  marly  clay,  near 
the  base  of  the  Lower  Cretaceous  group.  Bluffs  of  Red 
River,  Lamar  County.    Collected  by  Dr.  G.  G.  Shumard. 

GENUS   COBBULA. 
C.    6RAT80NEN8I8,  D.   Sp. 

Shell  compressed,  broad  triangular ;  right  valve  the  larger, 
more  gibbous  than  the  left,  which  it  overlaps  at  the  margins ; 
anterior  side  shorter  than  the  posterior,  strongly  rounded ; 
posterior  margin  nearly  straight,  sloping  from  beak  to  anal 
extremity,  which  is  angulated ;  pallial  margin  gently  arched; 
beaks  small,  very  slightly  elevated,  approximate,  situated 
nearest  the  anterior  margin ;  surface  marked  with  fine,  dis- 
tinct concentric  strife  of  growth. 

Length,  0.54 ;  width,  0.40 ;  thickness,  0.24. 

This  species  is  more  compressed  than  any  species  known 
to  me  from  American  Cretaceous  strata. 

Formation  and  Locality,  —  In  hard,  fine-grained  sand- 
stone {Lower  Cretaceous)  associated  with  Oatrea  bellarugo- 
sa  and  0,  congesta.  Post-oak  Creek,  near  Sherman,  Gray- 
son County.    Collected  by  Dr.  G.  G.  Shumard. 
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Shell  small,  inequivalve,  ovate,  subtrigonal ;  length  greater 
than  the  height ;  valves  convex,  the  right  more  gibbous  than 
the  loft;  anterior  aiile  strongly  and  regulariy  rounded;  and 
aide  suddenly  contracted  and  prolonged  posteriorly,  the  ex- 
tremity abruptly  tnincated ;  beaks  moderately  elevated,  sit- 
uated in  Advance  of  the  miiidle  of  the  shell ;  surface  orna- 
mented with  fine,  regular,  distinct,  concentric  striiE,  which 
are  continued  upon  the  prolonged  portion,  being  parallel  with 
its  inferior  and  posterior  margins. 

Length,  0.50 ;  width,  0.33 ;  thickness  of  right  valve,  0-20. 

This  species  may  be  identical  with  C.  catidata  of  Tuomey 
(Proc.  Acad.  Nat.  Sciences,  Phila.,  Vol.  7,  p.  108,)  but  the 
description  of  Prof  Tuomey  is  too  short  to  permit  us  to 
make  a  Giifficiently  minute  comparison.  If  tbe  two  shells 
should  prove  to  be  identical,  the  name  above  given  roust  still 
be  adopted,  since  the  speei£c  name  candata  was  applied  by 
Nilson  to  a  European  shell  of  this  genus,  some  years  before 
the  description  of  Tuomey  was  pnbhahed. 

Form,  and  Locality. — Occurs  in  the  Septaria  of  the  Low- 
er Cretaceous  Group,  in  Grayson  County,  four  and  a  half 
miles  north  of  Sherman.    Collected  by  Dr.  G.  G.  Shumard. 

G£^US      FACHTHTA. 
p.   ACSTIKENllB,  n.  ip. 

Shell  very  large,  length  more  than  donhle  the  width,  and 
loss  than  double  tbe  thickness  ;  greatest  width  near  the  cen- 
ter, where  the  shell  is  very  gibbous ;  subangDlatcd  diagonally 
from  the  posterior  side  of  the  beak  to  the  anal  extremity  and 
sloping  to  the  niatgins ;  posterior  slope  bi-oad  ;  sides  constric- 
ted anteriorly  by  a  broad,  shallow  depres^on,  which  com- 
mences some  distance  below  the  beaks  and  extends  obliquely 
downwards  and  backwards  to  the  base  ;  superior  and  inferior 
margins  subpamllcl ;  buccal  end  very  short,  narrowly  round- 
ed ;  anal  end  obliquely  truncate,  gaping,  angulated  at  extrem- 
ity ;  pallia]  margin  concave  in  the  middle,  rounded  before, 
ami  verv  gently  convex  posteriorly ;  beaks  nearly  terminal, 
flatteucci,  incurved,  approximate;  surface  marked  with  irre- 
gular, concentric  lines  of  growth. 

Length,  6,80  inches ;  width,  2.30 ;  thickness,  3.64. 

This  ahcU  is  very  nearlv  related  to,  if  not  identical  with, 
P.  ^gat  of  Sowerby  (Min.  Conchy  Vol.  6,  p.  I,  pi.  &04-505.) 
The  only  essential  points  of  difference  that  I  can  pcKeive 
are,  titat  in  the  foreign  shell  the  beaks  are  situated  nearer  the 
anterior  extremity,  and  the  sides  do  not  exhibit  the  oblique 
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anterior  depression,  which  appears  to  be  a  constant  feature  in 
the  Texan  fossil. 

For  the  favor  of  describing  this  interesting  shell,  I  am  in- 
debted to  G.  F.  Wright,  Esq.,  who  found  it  in  the  Washita 
Limestone,  on  Shoal  Creek,  near  Austin,  associated  with  7Vr- 
ebratula  WdcoensiSy  TurrUites  JBrazoensia^  and  Ostrea  subo- 
vata.  It  is  here  confined  to  a  narrow  band  of  a  few  inches  in 
thickness. 

GENUS     PANOP^A. 
p.  NlWBBIRTl,  n.   sp. 

Shell  oblong-subovate,  length  from  one-fourth  to  one-third 
greater  than  the  height ;  antenor  end  broader  than  the  pos- 
terior ;  umbonial  region  gibbous ;  buccal  margin  rather  strong- 
ly rounded ;  anal  region  narrowing  from  the  beaks  posterior- 
ly; extremity  broadly  rounded,  subtruncate  and  gaping; 
pallial  border  gently  arched ;  beaks  rather  small,  not  much 
elevated,  strongly  incurved,  nearly  approximate  and  located 
considerably  in  advance  of  the  middle ;  surface  marked  with 
fine  irregular  lines  of  growth  and  some  obscure  concentric 
wrinkles,  which  are  most  apparent  on  the  abal  region. 

Length,  2^^  inches ;  width,  l^V  >  thickness,  1^. 

In  adult  specimens  the  anal  end  is  proportionally  much 
narrower  than  in  the  young.  Resembles  very  closely  Jr.  recta 
of  D'Orbigny  (Pai.  Pranc.  torn.  3,  p.  384,  pi.  356,  Fig.  1-2), 
but  differs  in  bein^  perfectly  closed  at  the  buccal  end,  while 
in  the  foreign  species  it  is  gaping. 

Locality. — Very  characteristic  of  the  Caprotina  Limestone, 
near  the  base  of  our  Upper  Cretaceous  Strata,  in  Parker 
County,  and  Comanche  Peak,  Johnson  County.  Collected  by 
B.  F.  Shumard  and  W.  P.  Riddell. 

P.    SDBPAIALLKLA,  B.   fp. 

Shell  subovate ;  length  double  the  width ;  extremities  of 
nearlv  equal  width ;  buccal  side  shorty  strongly  and  regularly 
rounacd ;  anal  end  widely  gaping,  obliquely  truncate ;  pallial 
margin  gently  convex  in  the  middle  and  abruptly  rounded  at 
the  extremities ;  cardinal  border  subparallel  with  the  base ; 
beaks  approximate,  not  much  elevated,  situated  considerably 
in  advance  of  the  middle ;  surface  marked  with  somewhat 
irregular,  narrow,  concentric  folds,  which  are  most  prominent 
on  the  anterior  and  upper  portion  of  the  shell. 

Length,  3.11  inches  ;^  width,  1.58;  thickness,  0.94. 

The  only  example  of  this  shell  in  the  collection  is  some- 
what crushed  in  the  region  of  the  beaks,  and  not  altogether 
perfect  at  the  anal  extremity.    It  may  therefore  become  ue- 
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cessary  to  somewhat  modify  our  description,  when  better  pre- 
served specimens  are  found.  The  P.  suhparaUda  is  closely 
allied  to  P.  occidentalism  a  Nebraska  species  described  by 
Messrs.  Meek  and  Hayden.  The  differences  exist  in  the  form 
of  the  extremities,  which  are  of  unequal  width  in  the  Ne- 
braska shell,  while  in  ours  they  are  about  equal. 

Form,  and  Locality. — In  Septaria  of  the  marly  clay,  near 
base  of  the  Lower  Cretacious  Group.  Red  River,  Fannin 
County.    Collected  by  Dr.  G.  6.  Shumard. 

GENUS     INOCEBAMUS. 
I.  CAPULUS,  n.  sp. 

Shell  subequivalve,  elongate-ovate,  section  subcordate, 
antero-posterior  diameter  much  shorter  than  from  beak  to 
base ;  umbonial  region  very  gibbous ;  anterior  slope  falling 
abruptly  to  the  margins,  flattened  above  and  more  or  less 
rounded  below,  margin  sinuous ;  straight  or  slightly  posterior 
slope  convex ;  anal  margin  rounded,  forming  with  the  cardi- 
nal an  obtuse  angle ;  base  strongly  arched ;  beaks  terminal  or 
nearly  so,  much  elevated,  curved  forward,  pointed ;  surface 
neatly  ornamented  with  small,  unequal,  distinct  concentric 
folds.  In  well  preserved  specimens  tne  umbo  is  marked  with 
a  few  obscure,  radiating  ribs.  The  shell  structure  is  made 
up  of  thin  concentric  laminae. 

Length,  1  inch ;  height,  1.83  ;  thickness,  about  1.50. 

There  is  a  fragment  of  this  shell  before  me  which  shows 
that  in  mature  age  the  dimensions  are  nearly  double  those 
here  given. 

The  I,  captdus  corresponds  in  many  respects  with  T. 
timbonatuSj  a  species  of  the  Cretaceous  Strata  of  Nebraska, 
and  described  by  Messra.  Meek  and  Hayden  (Proc.  Acad. 
Sci.,  Phila.,  Vol.  8,  p.  50),  but  its  height  is  proportionally 
greater,  and  the  opening  of  either  valve  is  distinctly  ovate 
and  not  subcircular  as  in  the  Nebraska  fossil.  The  descrip- 
tion, however,  of  Messrs.  Meek  and  Hayden  comes  so  nearly  to 
our  fossil,  that  it  is  not  without  some  hesitation  that  a  new 
name  is  proposed. 

Form,  a7id  Locality,  —  Occurs  in  Concretionary  Green 
Sandstone  of  the  Lower  Cretaceous  period,  associated  with 
Ammonites  Swallovii  and  Tapes  HUgardi.  Bluffs  of  Red  River, 
Lamar  County.    Collected  by  Dr.  6.  G.  Shumard. 

GENUS     GEB  VILI  A. 
6.   ORBOABIA,  n.   sp. 

Shell  inequivalve,  oblique,  subovate,  approaching  subquad- 
rate,  moderately  gibbous ;  wider  than  long ;  right  valve  more 
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gibbous  than  the  left,  its  anterior  third  strongly  rounded ; 
umbonial  region  convex  for  a  short  distance  ^om  the  beak 
and  thence  flattened  to  the  anal  extremity,  which  is  subtrun- 
cate  on  the  pallial  side  and  furnished  on  the  cardinal  side 
with  a  lon^,  narrow,  triangular  expansion ;  anterior  margin 
forming  a  lon^,  sweeping  curve  from  beak  to  base ;  cardinal 
line  straight,  forming  with  the  posterior  margin  an  obtuse  an- 
gle ;  beaks  nearly  terminal,  scarcely  passing  the  cardinal  line ; 
neament  facet  rather  narrow,  marked  with  three  or  four  pits 
which  are  rather  shallow,  and  about  equal  to  the  spaces  be- 
tween ;  surface  with  numerous  fine,  concentric  lines  of  growth, 
which,  towards  the  base,  assume  a  subimbricated  character. 

Length  of  cardinal  margin,  1.20  inches ;  from  point  of  beak 
to  aniu  extremity,  1.86  inches ;  thickness  of  right  valve,  0.82. 

Form,  and  Locality, — ^Bluffii  of  Red  River,  Lamar  Coun- 
ty, in  Septaria  embedded  in  the  blue  indurated  marl  near  the 
base  of  the  Lower  Cretaceous  Series.  Collected  by  Dr.  6. 
G.  Shumard. 

GBNUS    JANIBA. 

J.  Wbiobtii^  n  sp. 

Shell  ovate,  subtrigonal,  longest  diameter  from  beak  to 
base ;  superior  valve  flat  or  slightly  concave,  marked  with 
three  strong,  rounded,  plications,  wmch  are  prolonged  at  the 
base  into  prominent  angles ;  inferior  valve  strongly  convex ; 
anterior  and  posterior  slopes  abrupt,  margins  straight  and  di- 
verging from  the  beak  at  an  angle  of  about  40* ;  surface  or- 
namented with  four  very  prominent,  simple  radiating  ribs  or 
folds  on  the  body  of  the  shell,  and  one  much  less  developed 
just  within  the  margin  on  either  side.  Both  valves  are  also 
elegantly  marked  with  crowded,  strongly  waved  concentric 
fililorm  strife;  beaks  elongated,  slender,  incurved;  wings 
unknown. 

Length,  6  lines ;  width,  8  lines. 

This  shell  differs  fix>m  Janira  occidenialis  and  J.  Texanua 
in  having  a  fewer  number  of  ribs,  there  being  no  small  ones 
in  the  intervals  between  the  larger  as  in  those  species. 

Form,  and  Locality. — ^Two  specimens  of  this  shell  were 
found  byG.  F.  Wright,  Esq.,  in  the  Washita  Limestone  (near 
base  of  Upper  Cretaceous)  on  Shoal  Creek,  near  Austin.  It 
was  there  found  assodated  with  Janira  Texana^  and  Tenbra' 
ivla  Wacoensis. 

The  species  is  dedicated  to  Mr.  G.  F.  Wright,  to  whose 
politeness  I  am  indebted  for  the  privilege  of  describing  it. 

34 
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6  ^SV  8      O  S  T  BB  A. 
0.   qUADBIFLICATA,  H.  Sp. 

Shell  small,  usually  ^  arcuate,  rarely  elongate-subovate ; 
longer  than  wide ;  anterior  and  basal  margins  produced  into 
four  angles,  which  are  sometimes  quite  salient ;  and  margin 
more  or  less  deeply  excavated.  Superior  valve  flat  or  a  little 
convex  at  the  umbo ;  beak  obtusely  rounded  or  subtruncate 
at  tip ;  surface  elegantly  ornamented  with  imbricating  lines 
of  growth,  which  are  crossed  by  numerous  radiating  stria ;  mar- 
gbs  finely  crenulate ;  interior  gently  concave ;  muscular  im- 
pression subovate,  situated  near  the  anal  border ;  lieament 
facet  short,  subtrigonal,  and  finely  striated  transversely.  In- 
ferior valve  more  or  less  ^bbous,  posterior  slope  falling  ab- 
ruptly to  the  margin ;  hesk  moderately  sharp,  rounded  at  tip 
and  directed  upwards  and  backwards ;  surface  with  imbrica- 
ting concentric,  crossed  by  rather  coarse,  radiating^,  bifur- 
cating striffi,  and  usually  four  prominent  folds,  which  com- 
mence on  the  umbo,  at  some  distance  from  the  beak,  and  ter- 
minate at  the  angles  of  the  border.  In  nearly  all  full-grown 
specimens  that  I  have  seen,  the  radiating  striae  occupy  mere- 
ly the  rostral  half  of  the  shelL  The  dimensions  of  an  ave- 
rage specimen  are- 
Length,  lw30  inches;  width,  0.80;  thickness,  0.40. 

This  is  an  exceedingly  handsome  shell,  and  not  liable  to  be 
mistaken  for  any  other  species.  It  occurs  very  abundantly 
associated  with  Cidaria  hemigranosus. 

O.   BELLAPLICATA,  n.  Sp. 

Shell  of  medium  size,  ovate  or  subcircular,  anal  and  pallial 
borders  rounded;  buccal  border  subtruncate,  valves  unequal. 
Superior  valve  usually  flat,  but  sometimes  concave  or  even 
gently  convex ;  hinge  margin  oblique,  nearly  straight ;  beak 
obtusely  angular,  angle  from  105° — 115*.  Inferior  valve  con- 
vex, most  prominent  along  the  middle,  and  sometimes  ob- 
tusely subanralated ;  beak  acute,  prolonged,  situated  near- 
est the  buccal  side,  and  slightly  curved  towards  the  opposite 
side ;  muscular  impression  large,  moderately  excavated,  elon- 
gate-ovate, upper  edge  concave.  Surface  of  valves  marked 
with  prominent  concentric,  waved,  imbricating  laminee  of 
growth  and  form,  and  from  ten  to  fourteen  elevated,  obtusely 
angulated  costae,  which  originate  near  the  beaks,  and  radiate 
to  the  margins. 

In  many  of  the  specimens  before  me  all  of  the  ribs  are 
simple,  but  in  others  some  of  them  are  bifurcated.  In  a  few 
individuals  they  are  sharply  angulated  at  their  extremities. 
The  concentric  lamins  are  generally  more  distinct  and  more 


SHUMARD — CBBTACS0U3  FOSSILS.  609 

strongly  marked  on  the  superior  than  the  inferior  valve.  The 
dimensions  of  an  average  specimen,  are — 

Length,  l^V  inches;  width,  from  beak  to  base,  2^^  inches ; 
thickness,  f^  inch. 

This  handsome  oyster  occurs  in  the  greatest  abundance  in 
fine-grained  sandstone,  and  blue  indurated  marl,  towards  the 
top  of  the  Lower  Cretaceous,  near  Sherman,  in  the  blufb  of 
Post-Oak  Creek,  and  various  other  localities  in  Grayson  coun- 
ty. It  is  found  in  connection  with  remains  of  Squtilidm,  0«- 
irea  congtsia^  and  Carhula  Graysonenais.  Collected  by  Dr. 
6.  6.  Shumaid. 

ECHINODERMATA. 

GENUS  CIDABIS. 
C.   HVMIOBAK08US,  D.  Sp. 

There  are  several  fragments  of  this  remarkably  fine  Cida- 
ris  in  the  Texas  State  Collection.  The  most  perfect  speci- 
men consists  of  a  double  row  of  interambulacral  plates,  and 
one  ambulacral  avenue.  It  is  sufficiently  well  preserved  to 
enable  us  to  make  out  all  the  essential  characters  of  the 
species. 

The  body  is  large  and  subspherical.  The  ambulacral  fields 
are  sinuous,  depressed  below  the  general  surface,  and  consist 
of  a  double  alternating  series  of  very  short,  hexagonal  pieces, 
and  of  a  poriferous  avenue  on  either  side.  The  former  are 
gently  convex,  somewhat  irregular,  and  each  piece  terminates 
outwardly  in  a  small  tubercle.  The  union  of  the  two  ranges 
is  indicated  by  a  median  shallow  linear  groove,  which  is  waved 
and  extends  the  whole  length  of  the  field ;  there  is  also  a 
similar  groove  on  either  side  just  within  the  tuberculated 
margins.  The  poriferous  avenues  are  much  depressed,  and 
rather  more  than  half  the  width  of  the  non-poriferous  space. 
The  pores  in  a  full-grown  specimen  are  transversely  elliptical, 
but  in  young  age  circular.  The  interambulacral  plates  are 
large,  transverse,  and  the  middle  ones  more  than  three  times 
the  width  of  the  ambulacral  fields.  The  areols  are  deeply 
impressed,  subciroular,  or  rather  polygonal,  and  occupy  more 
than  half  the  greatest  diameter  of  the  pieces ;  they  are  situated 
nearest  the  ambulacral  side,  and  in  the  center  each  is  raised 
into  a  somewhat  elevated  prominence,  which  supports  a 
smooth,  perforated  tubercle,  surrounded  with  a  deep  channel 
with  a  sharp  border.  In  most  of  the  specimens  under  exam- 
ination the  areolar  surfaces  seem  to  be  smooth,  but  when  un- 
worn they  present  obscure  radiating  ridges.  Exterior  to  the 
areolae  the  surfaces  of  the  plates  are  elegantly  ornamented 
with  large,  transversely  elongated  granules,  and  smaller  ones 
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in  the  intervals,  the  latter  being  closely  crowded,  especially 
near  the  margins  of  the  plates. 

The  Cidaris  hemigranot'us  is  an  unusually  large  species. 
One  of  our  Bpecinieua  when  perfect  must  have  exceeded  two 
and  a  half  inches  in  height,  and  the  transverse  diameter  wag 
considerably  greater. 

JForm.  and  Localities. — In  the  Washita  Limestone  form- 
ing the  upper  pan  of  the  Bluffs  of  Red  River,  Lamar  County, 
and  ten  miles  above  the  mouth  of  Kiamesha  Creek.  At  both 
loonlilies  it  is  associated  with  Ostrea  guadriplicata. 


Noles  on  the  Geology  of  Kansas  and  Nebraska, 

By    JuLBS    Maecou. 

fBead  Juno  20,  1869.| 

In  my  "Letter  on  some  points  of  the  Geology  of  Texas, 
New  Mexico,  Kansas  and  Nebraska"  (Zurich,  1858),  I  say, 
that  the  brown  sandstonea  on  the  Missouri  near  the  mouth  of 
Big  SionK  River,  containing  dicotyledonous  leaves,  are  of 
Lower  Miocene  age,  or  what  the  German  geologists  call  Oli- 
gocene.  Messrs.  Meek  and  Hayden,  in  a  memoir  entitled 
"On  the  so-called  Triassic  Rocks  of  Kansas  and  Nebraska," 
(Silliman's  Jour^  Jan.  1859,)  aay,  "it  will  no  longer  be  doubt- 
ed that  it"  (the  sandstones  with  dicotyledonous  leaves  of  Big 
Sioux  River)  "  really  belongs,  where  we  have  always  placed 
it,  in  the  Cretaceous  Systero."  The  opinion  of  Messrs.  Meek 
and  Hayden  is  based,  Ist,  upon  the  fossil  le.ivesj  and,  2d, 
upon  the  superpoBition.  Now,  according  to  Newberry,  the 
fossil  plants,  excepting  tlic  genera  Crtdneria  and  Eilingskav- 
senia,  which  are  Cretaceous,  belong  to  the  Tertiary  genera ; 
and  supposing  that  these  Cretaceous  genera  had  been  cor- 
rectly determined,  there  would  still  be  more  than  three  quar- 
ters of  the  genera  which  are  clearly  Tertiaiy;  and,  according 
to  the  principles  of  pal jb ontology,  the  majority  of  genera  and 
species  should  determine  the  age.  Consequently,  according 
to  Newberry  himselij  this  Flora  is  Tertiary  and  not  Creta- 
ceous. But  Prof.  Heer  says,  that  the  supposed  Crtdntria  is 
not  a  Credntria,  but  a  Popiitvs,  which  is  a  TertiaiT  genaa ; 
and  thai  the  figure  3,  ^ven  as  Ettingskavsenia  in  Silliman's 
Jour,  (March,  1859,  p.  223),  and  accompanying  the  memoir 
entitled  "Remarks  on  the  Lower  Cretaceous  Beds  of  Kansas 
and  Nebraska,"  by  Messrs.  Meek  and  Hayden,  belongs  not  at 
all  to  that  genus, "but  to  the  Tertiary  genus  Sassafras,  and,  as 
he  himself  thinks,  is  near  to  Sassafras  Terretianwa,  Mass.,  of 
Sinigaglia  in  Italy.    So  that,  according  to  Heer,  alt  the  fossil 
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leaves  found  in  this  bed  belong  to  the  Tertiary,  and,  still 
more,  indicate  the  Lower  Miocene  or  Oligocene. 

As  to  superposition,  Messrs.  Meek  and  Hayden  have  not 
given  a  single  section  showing  the  superposition  of  Cretaceous 
beds  above  this  of  the  fossil  leaves.  Slopes  and  differences 
of  level  have  never  been  recognized  as  indicating  superposi- 
tion with  certainty. 

That  other  Tertiary  plants  exist  in  Nebraska,  entirely  dif- 
ferent from  these,  is  not  surprising,  for  they  belong  to  other 
levels.  Judging  from  the  collection  of  Dr.  Evans,  and  some 
species  figured  by  Dana  in  the  Geology  of  the  Exploring  Ex- 
pedition, I*rof.  Heer  observes,  that  the  fossil  Flora  of  Oregon 
and  Vancouver's  Island  indicates  the  Miocene  identical  with 
the  fresh-water  Molasse  of  Switzerland — that  is  to  say,  Mid- 
dle Miocene. 

I  will  say  but  a  word  more  upon  the  last  memoir  of  Messrs. 
Meek  and  Hayden,  entitled,  Geological  Explorations  in  Kan- 
sas Territory,"  in  the  Proceedings  of  the  Acad,  of  Natural 
Sciences  of  r^hiladelphia,  Jan.  1859.  In  this  paper,  these  ge- 
ologists give  a  general  section  of  the  rocks  of  tne  Kansas  val- 
ley  (pp.  16-18),  upon  which  I  desire  to  make  the  following 
observation : — ^It  seems  to  me,  that  there  must  be  a  discord- 
ance of  stratification  between  the  numbers  30  and  31 ;  and  all 
the  numbers  from  31  to  40,  instead  of  being  of  the  Upper  Coal 
Measures,  are,  for  me,  of  the  Upper  Moimtain  Limestone,  be- 
low the  true  Coal  Measures.  JSetween  the  numbers  80  and 
31,  there  is  either  a  discordance  of  stratification,  or  a  fklse 
concordance. 
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Remarks  on  the  Stbatigbaphical  Abbakgemekt  of  the 
KocKS  OF  Ejbntucky,  from  ih%  Caienipora  escharaides 
horizon  of  the  Upper  Silurian  Period^  in  Jefferson  County,  to 
the  base  of  the  productive  Coal  Measures  in  the  eastern 
edge  of  Hancock  County.    By  Sidney  S.  Lyon. 

Having  had  favorable  opportunities  of  observing  the  rocks 
composing  the  beds  which  separate  the  productive  Coal 
Measures  from  the  Upper  Silunan  beds  of  Kentucky,  espe- 
cially in  that  portion  of  the  State  lying  in  a  line  due  east 
from  Owensboro,  Davis  County,  to  the  outcrop  of  the  Upper 
Silurian,  in  Nelson  County,  and  the  series  forming  the  upper 
portion  of  the  section,  accompanying  this  paper,  in  all  the 
counties  in  Kentucky  which  lie  immediately  adjacent  to  the 
coal  fields  of  Hancock,  Davis,  Henderson,  Union,  and  Crit- 
tenden Counties,  and  its  extension  southwardly  into  the 
counties  lying  to  the  south  and  east  of  those  enumerated,  it 
is  proposed  to  give  a  more  detailed  section  of  the  rocks  above 
alluded  to  than  any  heretofore  made  public. 

The  line  of  country  which  would  exhibit  the  necessary  na- 
tural sections  from  which  the  accompanying  diagram  could 
be  constructed,  would  begin  at  Louisville,  Jefferson  County, 
when  the  divisions  of  the  diagram  marked  ^,  r,  Sy  ^,  u^  Vy  Wy 
and  X,  are  developed  and  exposed ;  thence  to  the  southwest, 
toward  Elizabethtown,  Hardin  County.  Between  Louisville 
and  Elizabethtown  the  outcropping  edges  of  the  masses 
marked  q  and  p  would  be  passed  over  in  ascending  series. 
These  masses  present  themselves  on  their  eastern  margin  as 
the  face  of  a  terrace,  on  the  summit  of  which  spreads  out  a 
considerable  extent  of  table  and  gently  undulating  land ;  the 
eastern  escarpment  of  this  table  land  being  notched  and  worn 
in  many  places  by  the  passage  of  creeks  and  branches,  cutting 
the  entire  mass  of  jt>  and  part  of  o  down  to  the  rocks  repre- 
sented by  q  in  the  section — ^in  many  places  making  nearly 
precipitous  cuts  from  200  to  375  feet.  The  margin  of  the 
mass  JO,  and  part  of  the  mass  o,  form  the  inequality  in  the  sur- 
face of  the  country  from  the  mouth  of  Salt  River  and  along 
its  western  side  to  the  head  of  the  Rolling  Fork,  and  it  is  dis- 
tinguished as  the  Muldraugh's  Hill  Range.  Once  upon  the 
summit  of  this  range  of  high  land,  the  country  is  observed  to 
slope  to  the  west  and  south,  the  streams  occupying  wide  shal- 
low valleys.  Across  this  country  to  Otter  Creek,  in  a  direc- 
tion a  little  north  of  west,  ten  miles  distant,  the  top  of  the 
mass  represented  by  o  will  be  reached. 
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From  this  point  toward  the  west  the  mass  represented  by 
n  is  the  surface  rock  for  seven  miles,  when  it  disappears  un- 
der an  outlier,  composed  of  the  mass  ofmyly  and  part  of  the 
mass  of  A;,  which  cover  the  country;  rising  into  aorupt  bills, 
or  ^  knobs,"  having  precipitous  sides,  frequently  cut  and 
notched  by  drains  and  gulhes.  The  mass  of  n  again  appears 
and  becomes  the  surface  rock  at  Big  Spring,  the  comer  of 
Hardin,  Mead,  and  Breckenridge  Counties,  for  several  miles 
toward  the  west.  Three  miles  west  of  the  head  spring  of 
Sinking  Creek  the  upper  part  of  the  mass  n  agdn  dips  under 
the  bed  m  and  the  beds  aoove  it. 

The  line  of  the  valley  of  the  Dry  Fork  of  Sinking  Creek, 
from  Big  Spring  to  the  eastern  margin  of  the  beds  fn,  ^  etc., 
for  several  miles,  is  frequently  cut  into  deep  gorges  and 
drains  varpng  from  100  to  195  feet  deep,  exposing  good  sec- 
tions of  the  upper  part  of  n. 

From  a  point  three  miles  west  of  the  head  of  Sinking  Creek 
to  the  eastern  boundary  of  Hancock  County,  for  a  distance  of 
sixteen  miles,  the  masses  of  m,  ^  A;,  A,  ^,  y^,  ^  c^  c,  and  d,  suc- 
cessively become  the  surface  rock ;  the  last  mass  (b)  is  found 
capping  a  hill  475  feet  high,  above  the  water  of  the  Ohio 
River  at  Cloverport,  six  mues  to  the  north  of  this  point.  One 
mile  further  to  the  west  the  base  of  the  productive  Coal  Meas- 
ures is  reached  at  the  Breckenridge  Mines,  where  the  mass 
of  b  has  dipped  nearly  to  a  level  with  the  drainage  of  the 
country.  Tnis  last  sandstone  is  the  first  sandstone  mass  be- 
neath the  celebrated  (so  called)  ^^Breckenridge  cannel  coal"  * 
in  this  part  of  the  country. 

To  enable  the  reader  to  follow  the  line  most  favorable 
for  the  section,  in  which  all  its  details  can  be  obtained  by 
actual  view,  it  has  necessarily  become  somewhat  crooked. 
The  section  itself  was  traced  on  a  line  lying  due  east  and 
west,  as  before  stated ;  the  measurements  verified,  corrected, 
or  proved,  by  all  favorable  outcrops  on  either  side  of  the  line 
for  several  miles,  the  whole  being  the  result  of  over  eighteen 
hundred  measurements  of  the  outcroping  rocks  along  or  near 
tiie  line  of  the  section  as  described. 


*  The  Mines  are  near  the  county  line  in  Hancock  County. 
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a.  For  the  details  of  the  mass  of  a,  see  Reports  of  the  Ge- 
ological Survey  of  Kentucky. 

b.  Fifth  Sandstone  above  the  base  of  the  MiUstonM  Grit  Divis- 
ion.— I'his  mass  is  usually  a  coarse  brown  sandstone,  some- 
times containing  beds  of  conglomerate  from  four  to  six  feet 
thick,  the  surfaces  of  the  different  beds  being  sometimes 
thickly  strewn  with  pebbles ;  a^ain,  large  districts  of  country 
may  be  observed  where  this  is  the  surface  rock,  and^  not  a 
single  pebble  can  be  obtained  derived  from  it.  It  is  also 
subject  to  great  variations  in  thickness  even  in  short  dis- 
tances, the  whole  mass  running  sometimes  as  low  as  forty,  and 
again  thickening  up  to  two  hundred  feet,  and  even  above  the 
last  figures. 

c.  Fourth  Limestone  iniercalaied  in  the  Sandstones  of  the  MilU 
stone  Grit  Series. — This  mass  is  generally  composed  of  thin- 
bedded  limestones ;  not  unfrequently  some  thick  beds  occur 
near  the  top  of  it ;  these  thick  beds  are  generally  found  to 
contain  great  numbers  of  an  undetermined  Bekrophon{l). 
The  mass  of  c  is  also  subject  to  great  modifications  ooth  as 
to  the  thickness  and  the  cnaracter  of  the  materials ;  in  fact,  the 
limestone  disappears  entirely,  and  the  place  of  the  bed  is  oc- 
cupied by  alummous  shale,  or  every  conceivable  modification 
of  limestone,  and  earthy  limestone,  interstatified  with  marls 
and  thin-bedded  clay  shale,  replaces  it.  In  some  districts  it  is 
entirely  absent,  the  mass  of  b  resting  on  beds  below  it. 

d.  The  mass  of  c^  is  a  local  bed,  and  is  not  so  regularlv  per- 
sistent over  large  areas  as  some  of  the  other  beds;  it  should 
probably  be  included  in  the  mass  of  c,  which,  as  a  limestone, 
varies  in  thickness  from  ten  to  forty  feet.  When  the  mass 
of  d?  is  largely  developed,  it  consists  of  beds  of  clay,  or 
thin-bedded  aluminous  shale,  sometimes  lying  in  beds  from 
one  to  four  feet  in  thickness,  differently  colored,  as  yellow, 
grey ;  again,  yellow,  blue,  yellow ;  grey,  red,  etc. ;  in  different 
bands,  in  the  order  enumerated,  from  one  to  five  feet  in  thick- 
ness ;  a  repetition  of  the  bands  may  occur,  vanning  a  little  in 
the  order  of  the  colors,  in  the  same  section.  This  division  of 
the  section  is  always  found  thin,  or  absent,  where  the  lime- 
stone c  is  found  in  considerable  force;  it  varies  in  thickness 
from  a  knife-edge  to  eighty  feet. 

e.  Fourth  Sandstone^  MiUsiotie  Grit  Series. — This  is  a  most 
remarkable  bed,  and  a  good  horizon ;  when  present  it  is  al- 
ways recognizable.  It  has  been  traced  over  large  districts  of 
country,  and  although  not  always  present  in  its  place,  having 
thinned  out,  it  appears  in  a  great  number  of  places,  at  inter- 
vals, along  a  line  a  hundred  miles  in  length.  It  is  a  hard  fine- 
grained sandstone,  always  in  thin  beds;  breaks  tough,  at  right 
angles  with  the  leading  faces  of  the  strata,  and  is  of  a  greenish 
drab  color,  and  always  contains  the  remains  of  a  small  bivalve 
shell,  the  internal  casts  or  the  vacant  spaces  which  the  shells 
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have  occupied.    It  is  never  (?)  more  than  ten  feet  thick, 
thinning  to  a  knife-edge,  and  disappears  in  some  directions. 

f.  Third  LimtBtone,  MUlslone  Grit  Series. — This  mass  varies 
from  twenty  to  fifty  feet  In  thickneea,  the  upper  part  of 
it  separated  from  the  foorth  sandstone  by  a  bed  of  marly  or 
alnmlnoua  shale  of  greater  or  less  thickness.  The  vbole 
mass  IB  sometimes  found  as  alternate  beds  of  marly  shales, 
thin-bedded  limestone,  with  sometimes  a  bed  of  limestone 
from  two  to  six  feet  thick.  This  mass  ia  particnlarly  distin- 
guished by  the  remains  of  the  immense  number  and  variety 
of  Blastoidea  found  in  it  in  cert^n  localities ;  also  by  the 
beauty  and  variety  of  its  Crinoids;  at  other  localities,  by  the 
perfect  preservation  of  its  Bryozoa.  It  is  no  less  remarkable 
for  the  paucity  of  Bracliiopoda,  etc.  PmtTttnilea  avlcaiua 
(Rffim.)  has  not  been  found  (by  me)  in  any  other  horizon 
than  that  of  the  thii-d  limestone  above.  It  is  worthy  of  re- 
mark that  Pentremites  do  not  occur  abundantly  in  this  mass 
with  other  crinoidal  forms,  nor  are  any  forms  of  Radians 
found  in  the  beds  of  this  mass  when  the  same  mass  abounds  in 
Brj-ozoa. 

g.  Locally,  the  third  limestone  has  a  considerable  develop- 
ment ;  when,  beneath  it,  a  coQsiderable  bed  of  aluminous  shale 
is  found,  this  latter  mass  sometimes  rises  aa  high  as  fifty-three 
feet,  the  united  thickness  of  both  beds  would  be  over  one 
hundred  feet.  A  locality  showing  both  beds  /  and  g  largely 
developed  is  of  rare  occurrence. 

h.  Third  Sandstone  of  the  MilUtone  Grit  Series.  — Thvs  is  a 
well  defined  mass  of  sandstone  from  twenty-five  to  forty 
feet  in  thickness,  extending  without  inteiruption  over  a 
great  extent  of  country,  in  Breckenridge,  Grayson,  Edmond- 
Bon,  and  Ohio  Counties,  This  moss  Is  well  distinguished 
in  the  three  counties  first  enumerated  by  some  of  the  beds  be- 
ing blackened  by  fossil  tar.  The  beds  of  the  whole  mass  are 
not  all  chai'ged  with  the  bituminous  deposit,  but  the  beds 
charged  with  it  are  intercalated  between  beds  in  which  none 
of  it  IS  visible ;  the  beds  charged  with  tar  vailing  from  an  inch 
to  two  feet  in  thickness  and  alternating  with  oeda  varying 
in  thickness  that  appear  to  contain  none  of  it.  Some  locali- 
ties eshibit  the  outcropping  edge  of  the  mass  entirely  covered 
by  the  bituminous  matter  flowing  from  the  beds  which  con- 
twn  it  over  those  which  do  not. 

i.  Seeond  Limestone  of  the  Millstone  Grit  Series. — This  mass 
of  limestone  varies  from  twenty  to  forty  feet  in  thickness, 
Some  parts  of  this  mass  are  frequently  ooliUc ;  sometimes 
it  contains  regular  plates  or  beds  of  chert  (usually  white). 
The  lower  part  of  the  mass  is  frequently  formed  of  alie- 
nate beds  of  marly  clay  and  plates  of  limestone,  while,  the 
middle  being  oolitic,  the  upper  part  is  a  buff  aluminous 
limestone  or  indurated  clay  of  a  buff  color.     Ptnlremita  pyri- 
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formis  is  abandant  at  almost  every  outcrop  of  this  mass 
which  has  been  observed :  other  forms  of  Peniremiies  have  been 
observed  ;  these  have  not  been  identified.  When  the  place 
of  the  buff  bed,  at  the  top  of  this  mass,  is  filled  with  marlv 
clays,  a  variety  of  forms  of  Blastoidea  are  abundant  and  well 
preserved.      ' 

k.  Second  Sandstone  of  Ihe  MUlstone  Grii  series. — This  mass 
of  heavy  bedded,  coarse  sandstone  makes  permanent  clifis, 
wherever  it  has  been  seen  outcropping  in  Western  Kentucky. 
Locally,  fossil  tar  exudes  from  the  fissures  of  this  mass,  but  so 
far  as  it  has  been  determined,  the  source  of  the  tar  is  in  Sand- 
stone No.  8  (h)y  and  it  must  find  its  way  downward  through 
the  fissures  in  the  masses  of  i  and  k.  The  *^tar  springs^  of 
Breckenridge  County,  Kentucky,  are  at  the  base  of  the  mass 
of  /c,  at  which  point  it  is  eignty-four  feet  thick.  It  varies 
in  thickness  from  75  to  90  feet,  and  appears  to  have  been  con- 
tinuous around  the  coal  beds  in  Western  Kentucky. 

I.  First  Limestone  of  the  Millstone  Grit  Series. — The  mass  of 
/  varies  both  in  thicxness  and  the  character  of  the  materials 
composing  it.  The  remains  of  the  fossils  found  in  it  are 
usually  much  worn.  One  outcrop  exhibits  the  upper  part  of 
this  mass  as  marly  shale  mixed  with  fragments  of  shells  and 
corals.  The  general  character  of  the  mass  of  /  is  that  of  thick 
beds  of  lumpy,  water-worn  limestone.  The  characteristic 
fossil  of  this  bed  is  Productus. 

m.  The  First  Sandstone  and  the  base  of  the  Millstone  Grii 
Series. — ^The  first  sandstone  in  time  rests  on  the  upper  part  of 
the  limestone  variously  designated  as  the  ^Barrens  lime- 
stone,'* "Cavernous  limestone,**  "Carboniferous  limestone,** 
"  Subcarboniferous  limestone,**  and  in  Europe  as  ^^  Mountain 
limestone."  Some  American  authors  prefer  the  latter  desig- 
nation. The  mass  of  m  is  generallv  thin-bedded ;  the  strata 
rarely  rise  higher  than  two  feet ;  the  upper  part  of  the  mass 
generally  consists  of  the  thickest  beds;  it  varies  in  texture  and 
color,  but  it  is  generally  found  of  a  light  buff  color  and  fine 
grained.  It  is  not  intended  that  it  should  be  understood  that 
the  mass  of  m  always  rests  upon,  and  is  alwavs  the  capping 
rock  of,  the  Cavernous  limestone  of  the  district  treated  of. 
On  the  contrary,  the  second  sandstone  is  frequently  found 
resting  upon  and  capping  the  limestone  above  alluded  to,  the 
masses  or  /  and  m  being  both  absent.  This  is  the  case  at  the 
entrance  of  the  Mammoth  Cave,  in  Edmondson  County^  and  at 
many  other  places.  On  the  road  from  Madisonville,  Hopkins 
County,  to  Hopkinsville,  Christian  Counter,  Kentucky,  Ae 
mass  of  d  of  our  section  is  found,  at  one  pomt,  resting  on  the 
beds  of  Cavernous  limestone ;  the  part  oi  the  latter  on  which 
it  rests  being  the  equivalent  (?^  of  the  beds  found  60  miles  to 
the  Northeast  from  this  poin^m  Hardin  County,  from  275  to 
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300  feet  below  the  top  of  the  Cavernous  member  in  the  latter 
county. 

Tlic  beds  from  the  base  of  the  productive  Coal  Measurea 
(from  the  top  of  6  to  the  base  of  m  inclusive)  have  been  treat- 
ed of  and  distinguished  in  the  Reports  of  the  G<?ological 
8ur\ey8  of  Kentucky  as  the  equivalent  of  the  millBtone  grit 
beds  of  European  geologists.  In  Eastern  Kentucky,  the  l)a«e 
of  the  Coal  Measures  is  well  defined  by  a  single  bed  of  coarse 
sandstone  and  conglomerate,  from  200  to  243  feet  thick,  while, 
at  the  same  ontcrop,  when  this  samlstone  is  thus  developed, 
the  entire  masses  represented  in  our  section  by  the  letters  n 
and  0,  from  700  to  1000  feet  thick,  are  only  one  hiinilred  and 
and  eighty-seven  feet  thick,  consisting  of  limestone  aud  marly 
shales ;  and  it  might  with  propriety  be  said,  "  this  timeilone 
ia  hardly  fottiliftTOUS." 

n.  The  Cavaiwus  Liiaaione. — This  mass  generally  constats 
of  thick  beds  of  close,  compact,  even-teslured,  regularly  bed- 
ded limestone.  When  this  mass  has  been  found  in  great- 
est force,  the  upper  one  hundred  and  ninety  feet  has  been 
found  to  contain  two  horizons  of  beautiful  white  oolitic  lime- 
stone. Some  of  the  upper  beds  of  n,  at  certain  localities, 
are  principally  composed  of  the  remiuns  of  Pentremite^ 
fflobosua  (?)  and  P.Jlorealis  Godoni,  while  the  bed  next  buc- 
ceeding  consists  of  a  mass  of  shell  of  Productus  cemented 
together.  Beneath  these  latter  beds,  Dichoerintis  is  the  dis- 
tinguishing fossil  for  about  forty-five  feet,  with  one  or  two 
intervals  containing  vast  numbers  of  Agaasizocrinus.  Ifear 
the  middle  of  the  mass  n,  there  are  found,  in  some  localities, 
beds  of  chert  intercalated  with  the  limestone.  These  chert 
beds  abound  in  fragments  of  reticulated  corals,  (Fenestdlal) 
and  a  few  fragments  of  shells ;  the  lower  part  of  n  has  not 
been  found  to  contain  any  fossils,  A  more  thorough  ex- 
amination would  doubtless  show  tlieir  fossiliferous  character, 
and  it  is  possible  that  this  mass  may  be  caj)able  of  further 
subdivision  upon  the  evidence  furnished  by  its  fossils  alono. 
The  mass  of  n  is  from  200  to  400  feet  thick. 

0.  Middle  of  the  Suhcarbmiferoiu  LimestoM. — This  subdi- 
vision of  the  Bubcarbooiferous  limestone  is  one  of  convenienoo 
alone,  the  caverns  are  so  extensive  and  numerous  in  the 
mass  of  n,  that  running  water,  such  as  creeks  and  branches, 
is  unknown  above  the  surface  ;  the  rains,  being  at  once  swal- 
lowed into  the  caves  and  "  sinks, "  flow  under  the  ground, 
occasionally  breaking  out  as  an  immense  spring  in  the  nottom 
of  some  deep  sink,  flowing  in  the  light  a  few  feel,  and  then 
agajn  hid  in  darkness.  The  top  of  uie  mass  of  o,  which  ia 
composed  of  alternate  beds  of  limestone  and  marly  or  al- 
uminous shale,  appears  to  arrest  the  downward  flow  of  the 
water,  aud  thus  ends  the  downward  extension  of  the  cavertia. 
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An  immense  mass  of  alternate  beds  of  limestone  and  clays, 
like  the  lower  part  of  m,  has  not  afforded  any  considerable 
fossil  remains.  The  lower  two  hundred  feet  of  o,  on  the 
contrary,  is  as  rich  in  fossil  remains  as  the  upper  part  is  bar- 
ren. About  one  hundred  and  eighty  feet  above  tne  base  of  o 
lies  the  equivalent  of  the  "Spurgen's  Hill"  beds  of  Washing- 
ton County,  Indiana,  which  Professor  James  Hall  considers 
the  equivalent  of  the  beds  at  Warsaw,  the  beds  above  Alton, 
Illinois,  and  those  near  Bloomin^on,  Indiana.* 

The  line  of  the  Louisville  and^ashville  Kailroad,  on  Clear 
Creek,  Hardin  County,  rives  very  satisfactory  sections  of  the 
lower  part  of  o,  and  the  upper  part  of  p.  The  measure- 
ments of  the  mass  of  o  have  not  oeen  entirelv  satisfactoir, 
owing  to  the  frequent  repetition  of  beds  of  considerable 
thickness,  which,  m  the  absence  of  fossils,  are  hardly  distin- 
guishable one  from  the  other.  The  whole  mass  is  probably 
from  five  hundred  to  six  hundred  feet  thick. 

p.  XfCnoer  pari  of  the  Subccarboniferous  Stries  ;  frequently  diS" 
anguished  cls  the  ^^Knobsione  Beds.  ^-The  beds  represented  hyp 
vary  in  thickness  from  two  hundred  and  five  to  three  hun- 
dred feet  on  the  line  of  the  **Muldraugh*s  HUP  range.  In 
Eastern  Kentucky,  the  sandy  mud  beds  and  sandstone  of  this 
bed  alone  exhibit,  at  one  outcrop  of  these  beds,  a  section  over 
six  hundred  feet  in  thickness,  while  a  considerable  por- 
tion of  the  whole  series  of  these  beds,  at  the  locality  alluded 
to,  is  hidden  beneath  the  mass  exposed  to  view.  One  hun- 
dred and  twenty  feet  of  the  upper  part  of />,  in  Hardin  County, 
consists  of  alternate  beds  oi  muddy  sandstone,  aluminous 
shale,  and  plates  of  limestone  of  variable  thickness,  variously 
modified  at  different  localities.  These  beds  are  sometimes 
largely  chareed  with  segregations  of  chert,  or  interrupted 
stratified  beds  of  chert;  both  forms  are  frequently  seen 
together  in  the  same  section.  The  lower  part  of  the  mass 
of  j>,  from  85  to  180  feet  in  thickness,  consists  of  beds  of 
aluminous  shale,  with  occasionally  thin  beds  of  fine  trained 
sandstone,  with  marly  and  alummous  shale  alternating  (lo- 
cally) near  the  base  of  the  mass.  The  upper  part  of  p  cor- 
responds to  and  is  the  equivalent  of  the  crinoid  beds  near 
Scottville,  Allen  County,  and  the  sandy  mud  beds  east  of 
Harristown,  on  the  New  Albanv  and  Salem  railroad,  from  one 
to  two  miles  north  of  **  Spurgen's  HUV*  The  marly  beds  near 
the  base  are  known  in  Bullitt  and  Jefferson  Counties,  as 
"Button-Mould  Knob.**  This  horizon  is  that  of  the  Iron 
ores  of  Jefferson,  Bullitt  and  Nelson  Counties,  Ey. 

q.  Black  Slate. — ^This  mass  of  bituminous  slate,  at  the  base 
of  the  "  Knob"  series,  is  from  50  to  100  feet  in  thickness ;  fossil 


*  See  Tnmsactiona  of  Albany  Inttitate,  Vol.  lY. 
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forma  have  been  found  in  tliis  raeniber  in  the  vidnlty  of  Louis- 
ville. Small  Zingula  are  observed  in  it  toward  the  south, 
on  Cumberland  River,  and  at  several  points  in  Tennessee. 
The  division  of  the  rocks  represented  by  p  has  heretofore  been 
referred  to  the  Devonian  period.  The  propriety  of  this  re- 
ference has  been  questioned."  If  the  geological  divisions 
are  to  be  made  on  paliEontological  evidence,  the  presence  of 
Goniaiites  in  the  black  slate  at  Rockford,  Indiana,  would 
suggest  the  reference  of  this  division  rather  to  the  Subcarbo- 
niferous  than  to  the  Devonian  epocli. 

r.  Encrinilat  lAmestone. — This  mass  consists  of  several  thin 
beds  of  limestone,  usually  about  eight  feet  thick.  The  upper 
part  is  distinguished,  in  some  localities,  by  the  presence  of 
small  species  of  Prodiiclus,  The  middle  of  these  beds  is  lite- 
rally filled  with  the  remains  of  Crinoids  representing  a  num- 
ber of  genera  and  species;  occasionally  a  Peniremile  of  true 
subcarboniferons  form  has  been  obtained  from  these  beds, 
where  it  is  associated  with  £i«rfAerocrtnixs  Cassedayi  (Shnm,')t 
JVuc/eocrinuj  (  Qlivaniiea)  angjUaris,  and  an  undetermined  Pla- 
iycrinus.  This  and  the  beds  represented  by  «,  t,  u,  r,  tc  and  x, 
thin  out  rapidly  and  disappear  entirely  about  twenty  milea 
south  of  Louisville.  It  is  not  proposed,  at  this  time,  to  refer 
this  bed  to  any  geological  age.  Further  investi^tion  and 
comparison  of  its  fossils  will,  at  some  future  period,  fix  itB 
proper  reference  much  more  satisfactorily  than  it  can  be  done 
at  this  time. 

s.  Hydraviie  lAmestfme  Beds. — This  mass  has  a  considerable 
surface  extension.  At  the  falls  of  the  Ohio  River,  it  consists 
of  several  beds,  the  entire  thickness  of  tiie  whole  mass  being 
about  twenty  feet.  Three  miles  to  the  south-east,  ic  has 
thinned  out  to  four  inches. 

The  prominent  fossils  distinguishing  this  bed  are  Alrypa 
prisca,  Spirifitr  eurelytus,  Lucina  pura{1)  and  Phacops  macrop- 
thalma.    The  fossil  forms  of  this  mass  are  generally  sUicified. 

t.  SpiriJisrcallragvJatus  Bed. — At  the  outcrop  on  the  Ohio 
River,  this  bed  is  about  three  feet  thick ;  sometimes  it  is 
thinner ;  towards  the  north-east  it  is  known  to  be  much 
thicker.  The  imbedded  fossils  at  the  latter  point  are  entire  ; 
the  locality  at  the  Falls  occasionally  affords  good  specimens ; 
generally  the  valves  are  separated  and  water-worn.  This 
spirifer  distinguishes  this  bed,  which  is  the  extent  of  its  verti- 
cal range.  AJl  other  fossil  forms  are  absent,  or  exceedingly 
rare. 

u.  Jfuchoerinus  (OHvanites^  Bed, — This  bed  is  known  to 
have  a  large  surface  exten^on.    It  is  variously  modified  ;  at 
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the  falls  of  the  Ohio  River,  it  is  usually  an  earthy  limestone 
about  two  feet  thick,  thinning  and  aeain  expanding  in  short 
distances.  It  is  distinguished  as  the  horizon  of  JVuc/eocrtnuf 
(  OHvaniies  )  VemeuiUii,  a  fossil  having  a  limited  vertical  range . 

V.  Spirifer  grigaria  and  Turbo  (?)  Beds. — This  mass  is 
generally  about  ten  feet  thick  at  one  locality,  the  upper  part 
divided  into  two  distinct  horizons  of  Spirifer  grigaria^  associ* 
ated  with  numerous  other  fossil  forms.  Beneath  the  grigaria 
beds,  the  mass  consists  of  thick  bedded  limestone  containing 
broken  and  water-worn  fra^ients  of  shells,  also  fragments 
and  a  few  teeth  of  sauroid  fishes.  This  part  of  the  mass  of  v 
is  sometimes  distinguished  as  the  fish  bed.  The  Spirifer  and 
Turbo  referred  to  have  a  limited  range  and  are  confined  to  the 
upper  half  of  this  bed.  Pleurorynekua  occurs  occasionally  in 
the  lower  part  of  the  bed,  but  it  is  not  certain  that  the  species 
is  confined  to  it. 

w.  Coral  Beds, — These  beds  are  about  ten  feet  thick  at  the 
falls  of  the  Ohio,  and  are  distinguished  by  the  number  of  the 
genera  and  the  vast  number  of  the  individuals  of  forms  re- 
ferred to  the  corals  and  allied  families.  Brachiopoda  and 
other  forms  of  shell  fish  are  very  rare. 

X.  Caienipora  tscharoides  Beds. — This  peculiar  form  rises  to 
the  base  of  the  mass  w  in  considerable  quantities ;  at  some  lo- 
calities the  surface  of  the  rock  at  the  base  of  ic  being  paved 
with  great  plates  of  it.  This  fossil  is  known  to  have  a  verti- 
cal range  in  the  vicinity  of  Louisville  of  about  forty  feet. 

Occasionally,  small  specimens  have  been  found  in  the  top  of 
the  mass  of  u.  These  are  however  water-worn  and  may  have 
been  deposited  in  this  latter  bed,  long  after  the  animal  produ- 
cing it  had  ceased  to  exist.  It  may  have  been  washed  from 
the  beds  long  previously  deposited,  and  which  were  suffering 
denudation  and  waste,  during  the  period  of  the  deposition  of 
the  beds  rei>resented  bv  x. 

The  divisions  of  the  lower  part  of  the  foregoing  section  are 
those  which  naturally  present  themselves  to  the  collector  of 
their  fossil  remains. 

At  some  future  period,  it  is  proposed  to  refer  to  the  several 
beds  enumerated  all  the  fossils  peculiar  to  each,  as  well  as  those 
whose  range  extends  through  one  or  more  of  the  divisions ; 
also  to  make  further  divisions  in  some  of  the  masses  in  which 
beds  of  a  local  character  are  found. 

Should  this  section  prove  useful  to  the  student  of  Geology, 
the  aim  of  the  author  will  have  been  accomplished. 
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N'otice  of  Meteoric   Iron  from    Texas.    By  B.  F,  Shu- 

UABD,   M.D. 

The  intercsling  specimen  of  meteoric  iron'  we  are  about  to 
describe  is  preserved  in  the  State  Geological  Cabinet  at  Aus- 
tin, where  at  onr  earnest  solicitation  it  was  deposited  by  the 
late  Ma].  R.  S.  Neighbors,  TJ.  S.  Indian  Agent,  who  obtained 
it  during;  the  monfii  of  May,  1836,  from  the  eastern  side  of 
Brazos  River,  about  sixty  miles  from  the  Comanche  Reserve, 
in  lat.  34°,  long.  100°. 

The  history  of  this  meteorite  as  furnished  by  Maj.  Neigh- 
bors  is  in  substance  as  follows. 

For  many  years  its  existence  was  known  to  the  Comon- 
ches,  who  regarded  it  with  tbe  highest  veneration,  and  be- 
lieved it  pOBBcsaed  of  extraordinary  curative  virtues.  They 
gave  to  it  the  names  Ta-pic-ta-ear-re  (Standing  Rock),  Po- 
i-wisht-car-re  (Standing  Metal),  and  Po-a-cat-le-pi-le-car-re 
(Medicine  Rock),  and  it  was  the  custom  of  all  who  passed  by 
to  deposit  upon  it  beads,  arrow-heads,  tobacco,  and  other  ar- 
ticles, as  offerings. 

According  to  the  Indians  the  mass  was  first  discovered  by 
the  Spaniards,  who  made  several  ineffectual  attempts  to  re- 
move it  on  pack-mules,  but  were  finally  compelled  to  aban- 
don it  on  account  of  its  great  weight. 

The  Comanches  at  first  endeavored  to  melt  the  mass  by 
building  large  fires  around  it,  and  failing  in  this,  they  next 
attempted  to  break  it  in  pieces,  in  which  they  were  likewise 
unsuccessful ;  they  then  conceived  the  idea  that  it  was  a  won- 
derful medicine  stone,  and  therefore  worthy  of  their  most 
profound  regard. 

When  the  meteorite  was  conveyed  to  the  Indian  Reserve, 
the  Comanches  collected  in  great  numbers  around  their  val- 
ued medicine  stone,  and  whilst  manifesting  their  attachment 
by  nibbing  their  ai-ms,  hands,  and  chests  over  it,  earaestly  be- 
sought Maj.  Neighbors  to  permit  them  to  keep  it  at  the  agen< 
cy.  The  mass  was,  however,  shortly  afterwards  (July,  1S86) 
taken  to  San  Antonio,  where  it  remained  in  the  possession  of 
Maj,  Neighbors  until  last  summer,  when  it  was  forwarded  by 
him  to  Austin. 

The  present  weight  of  the  specimen  is  320  pounds,  but  the 
original  weight  was,  perhaps,  three  or  four  pounds  greater,  a 
piece  having  been  out  off  from  the  larger  end  before  it  came 
into  our  poBBBBsion.  The  form  Is  flattened  ovoid  or  trunca- 
ted pyramidal,  with  the  angles  more  or  less  rounded.  It 
measures  two  feet  in  length  by  one  foot  in  width ;  at  the  lar- 
ger extremity  the  thickness  is  about  eight  inches  and  at  the 
smaller  four  inches;  the  surface  is  marked  with  irregular, 
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Notice   of  Meteohic  Iron  JYom    Texas.    By  B.  F.  Sau- 

MABD,  M.D. 

The  interesting  Bpecimen  of  meteoric  iron  we  are  about  to 
describe  is  preserved  in  the  S  tate  Geological  Cabinet  at  Aob- 
tin,  where  at  our  earnest  solicitation  it  was  deposited  hy  the 
late  Maj.  R.  S.  Neighbors,  U.  S.  Indian  Agent,  who  obtained 
it  dui'ing  the  monfli  of  May,  1836,  from  the  eastern  side  of 
Brazos  River,  about  sixty  milos  from  the  Comanche  Reserve, 
in  lat.  34°,  long.  100°. 

The  history  of  this  meteorite  aa  furnished  by  Maj.  Jfeigh- 
bors  is  in  substance  as  follows. 

For  many  years  its  existence  was  known  to  the  Coman- 
ches,  who  regarded  it  with  the  highest  vener.ition,  and  be- 
lieved it  possessed  of  extraordinary  curative  virtues.  They 
gave  to  it  the  names  Ta-pic-ta-car-re  (Standing  Rock),  I'd- 
i-wisht'Car-re  (Standing  Metal),  and  J'o-a-cat-le-pi-ie-car-re 
(Medicine  Rock),  .ind  it  was  the  custom  of  all  who  passed  by 
to  deposit  upon  it  beads,  arrow-heads,  tobacco,  and  other  ar- 
ticles, as  ofiurings. 

According  to  the  Indians  the  mass  was  first  discovered  by 
the  Spaniards,  who  made  8c\-eral  ineffectual  attempts  to  re- 
move it  on  pack-mules,  but  were  finally  compelled  to  aban- 
don it  on  account  of  its  great  weight. 

The  Comanches  at  first  endeavored  to  melt  the  mass  by 
building  large  fires  around  it,  and  failing  in  this,  they  next 
attempted  to  break  it  in  pieces,  in  which  they  were  likewise 
unsuccessful ;  they  then  conceived  the  idea  that  it  was  a  won- 
derful medicine  stone,  and  tlierefore  worthy  of  their  most 
profound  regard. 

When  the  meteorite  was  conveyed  to  the  Indian  Reserve, 
the  Coraanchos  collected  in  great  numbers  around  their  val- 
ncd  medicine  stone,  and  whilst  manifesting  their  attachment 
by  rubbing  their  anns,  hands,  and  chests  over  it,  earnestly  be- 
sought Miy.  Neighbors  to  permit  thera  to  keep  it  at  the  agen- 
cy. The  mass  was,  however,  eliortly  afterwards  (July,  1836) 
taken  to  S.an  Antonio,  where  it  remained  in  the  possession  of 
Maj,  Neighbors  until  last  summer,  when  it  was  forwarded  by 
him  to  Austin. 

The  present  weight  of  the  specimen  is  320  pounds,  but  the 
original  weight  was,  perhaps,  three  or  four  pounds  greater,  a 
piece  having  been  cut  off  from  the  larger  end  before  it  came 
into  our  possession.  The  form  is  flattened  ovoid  or  tmnoa- 
ted  pyramidal,  with  the  angles  more  or  less  rounded.  It 
measures  two  feet  in  length  by  one  foot  in  width ;  at  the  lar- 
ger extremity  the  thickness  is  about  eight  inches  and  at  the 
smaller  four  inches;  the  surface  is  marked  with  irregular, 
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smooth,  shallow  depressioDS,  and  for  the  most  part  presents  a 
dark,  somewhat  oily  appearance,  though  in  places  it  is  cov- 
ered with  a  thin  film  of  oxide  of  iron.  The  freshly-cut  sur- 
face has  a  bright  silvery  gray  hue,  which  becomes  tarnished 
after  being  exposed  for  a  time  to  the  air.  The  iron  is  re- 
markable for  its  toughness  and  malleability. 

An  analysis  of  this  iron  was  made  by  Prof.  W.  P.  Riddell, 
in  the  Laboratory  of  the  Greological  Survey,  and  he  has  fur- 
nished the  following  statement  of  its  composition  : 

Austin,  Texas,  January  23,  1860. 
Dr.  B.  F.  Shumard, 

Dear  Sir  :  Agreeably  to  your  request,  I  herewith  furnish 
you  a  statement  of  the  results  of  my  analysis  of  the  meteo- 
ric iron,  presented  to  the  State  Cabinet  by  the  late  Maj.  R. 
S.  Neighbors : 

I.  The  assay  was  dissolved  in  Aqua  Regia,  which  effected 
a  complete  solution. 

II.  The  solution  was  carefully  neutralized  by  Aqua  Am- 
monia, and  then  an  excess  of  Chloride  of  Ammonium  added. 

III.  The  per  oxide  of  Iron  was  precipitated  by  Benzoate 
of  Ammonia. 

IV.  To  the  filtrate  from  III.  excess  of  Caustic  Potassa  was 
added  to  precipitate  the  oxide  of  nickel.  This  precipitate 
exhibited  no  trace  of  Cobalt,  as  shown  by  the  blow-pipe,  Ad 

V.  The  filtrate  from  IV.  was  next  evaporated  to  dryness 
and  ignited ;  the  residue  redissolved  in  Aqua  Regia  and  to 
the  solution  excess  of  Potassa  added ;  digested  tor  several 
hours;  precipitate  very  slight;  affording  only  very  faint 
traces  of  Cobalt,  but  decided  indications  of  Nickel. 

VI.  Miscellaneous  qualitative  tests  were  made,  which  it  is 
unnecessary  here  to  enumerate,  as  no  other  ingredients  were 
detected. 

The  following  is  the  summary  of  results  : 

Nickel,            -            -            -  10.007 

Iron,        ....  89.993 

Cobalt,           -            -            -  trace 


100. 
Respcct^lly  yours, 

W.  P.  Riddell. 

Since  writing  the  above,  the  Texas  State  Cabinet  has  been 
enriched  with  another  mass  of  meteoric  iron,  somewhat  simi- 
lar in  composition  to  the  Brazos  specimen,  but  of  much 
smaller  size.  All  that  we  have  been  able  to  gather  of  the 
history  of  this  meteorite  is,  that  it  was  picked  up  in  Denton 
county,  in  the  northern  part  of  this  State,  and  thence  con* 
veyed  by  the  finder  to  McEinney,  in  Collin  county,  and  |nre* 
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sented  to  a  blacksmith  of  that  place,  in  whose  possession  it 
remained  for  several  months.  In  December  last,  Mr.  Higby 
of  MoKinney  brought  me  a  small  hammered  specimen  of 
thia  iron,  weighing  forty  grains.  He  stated  that  the  mass 
from  which  he  had  taken  the  specimen  weighed  about  forty 
pounds  when  it  arrived  in  Mc Kinney,  but  that  the  black- 
smith had  cut  off  several  pieces,  which  he  had  wrought  into 
cane  heads  and  various  implements,  so  that  its  original  size 
had  been  very  much  reduced. 

During  last  winter.  Dr.  G.  G.  Shumard  procured  from  the 
blacksmith  a  piece  weighing  twelve  pounds  five  and  a  half 
ounces,  which  after  strict  inquiry  was  all  that  could  be  found 
of  the  original  mass. 

This  piece  is  of  an  irregular  shape  and  appears  to  have 
formed  the  middle  portion  of  an  elongated  mass,  though  in 
its  present  condition  we  can  form  no  very  definite  opinion 
with  regard  to  its  original  shape.  The  iron  is  remarkably 
close-textured  and  appears  to  be  quite  as  malleable  as  the 
Brasos  iron. 

The  chemical  composition,  as  determined  by  Prof.  W.  P. 
lUddell,  is  — 

Spec.  grav.  7.6698. 
Residue  insoluble  in  N0»  -  .  -         0.32814 

Iron  (mean  of  three  determinations)  -  94.02466 

Nickel,  .  -  -  -  -         5.42982 

Cobalt,  -----  a  trace 


99.78262 


Descriptions  of  Jive  tiew  Species  o/^  Gasteropoda  from  the 
Coal  Measures,  and  a  Bbachiopod  from  the  Potsdam 
Sandstone  of  Teocas,  By  B.  F.  Siiumabd,  M.D.,  State 
Geologist, 

Pleubotomaria  Brazoensis,  n.  sp. 

Shell  small,  conical,  height  a  little  greater  than  the  width  ; 
spiral  angle  67** ;  volutions  about  seven,  flat  or  slightly  con- 
cave, marked  at  base  with  two  revolving  carinae,  between 
which  occurs  the  band  of  the  sinus ;  lower  carina  the  larger 
and  rounded ;  under  surface  of  last  volution  somewhat  tumid 
in  the  umbilical  region,  and  flattened  towards  the  peripheiy  ; 
suture  depressed,  linear ;  aperture  subquadrate ;  columellar 
lip  deflected  above  and  partially  closing  in  the  umbilicus, 
wnich  is  very  small ;  surface  of  volutions  ornamented  with 
from  thirteen  to  fourteen  rather  strong,  filiform  striae,  which 
are  crossed  by  sharp  transverse  striae,  giving  to  the  surface  a 
handsome,  crenolated   appearance;   upper  margin   marked 
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with  &  row  of  rather  prominent  lengthened  tubercles ;  band 
of  sinus  moderately  broad,  excavated,  having  a  single  revolv* 
ing  line,  and  namerous  arched  transverse  strice,  corresponding 
in  size  to  those  above  the  band. 

T^ngth,  0.32 ;  width,  0.29. 

Form,  and  Loc. — ^Young  County,  near  the  Indian  Reserve. 
Found  in  bluish-gray  marl,  associated  with  Myalina  9ub- 
quculratOy  Chonetes  mesoloba^  StraparoUua  cutiUoides^  Futu- 
Una,  and  other  characteristic  fossils  of  the  Coal  Measures. 
Texas  State  collection. 

PlEUROTOMARIA  TrNUISTRlATA,  n.   sp. 

Shell  small,  turreted,  conical,  height  and  width  about 
equal ;  spiral  angle  76'' ;  volutions  about  seven,  the  last  four 
or  five  subangulated,  and  bearing  in  the  middle  two  small, 
sharp  carinas,  between  which  is  placed  the  band  of  the  sinus; 
apicial  turns  rounded ;  last  volution  rounded  on  the  side  be- 
low the  carinae  and  convex  beneath ;  suture  distinct,  linear ; 
umbilicus  small  and  partially  concealed  by  a  small,  lammellar 
expansion  of  the  columella ;  surface  ornamented  with  very  fine 
revolving  strisB,  which  are  strongest  on  the  under  surface  of 
the  last  volution ;  revolving  striae  crossed  by  extremely  fine 
lines  of  increase,  which  become  thickened  at  the  upper 
margin  of  the  volutions,  forming  there  a  neat  crenulated 
band;  band  of  sinus  narrow,  depressed,  bearing  fine,  trans- 
verse arched  lines. 

Height  and  width,  0.35  of  an  inch. 

This  is  a  remarkably  neat  species  and  occurs  with  the  pre- 
ceding in  Young  County,  near  the  Indian  Reserve.  Texas 
State  Collection. 

PLSUmOTOMARIA    RlDDKLLII,    O.   8p. 

Shell  of  medium  size,  regularly  conical ;  base  sharplv  cari- 
nated  ;  height  a  little  less  than  the  width ;  spiral  angle  68* ; 
volutions  six  or  seven,  flat  or  very  slightly  convex,  having  at 
base  two  fine,  sharp  revolving  carinae,  between  which  is  the 
band  of  the  sinus ;  last  volution  flattened  convex  beneath  and 
forming  not  quite  one  half  the  total  height  of  the  shell ;  suture 
distinct,  depressed,  linear ;  aperture  transverse,  subquadrate ; 
region  of  umbilicus  deeply  excavated ;  umbilicus  small ;  sur- 
face of  each  volution  marked  with  from  twelve  to  thirteen 
distinct,  rounded,  unequal,  revolving  striaa,  which  are  crossed 
by  sharp,  obliaue  lines,  becoming  more  or  less  interrupted  at 
the  intervals  between  the  revolving  striaB,  so  that  under  the 
magnifier  they  present  the  appearance  of  a  series  of  small  elon- 

fated  tubercles ;  under  surface  of  last  volution  marked  with 
ne,  flexno^s  stritt,  which  originate  at  the  umbilicus  tod 


626  TRAN6.    OF  THB   AOAD.   OF   SCtBNCB. 

radiate  to  the  periphery,  where  they  are  strongly  curved 
backwards.  There  are  also  obscure  revolving  lines  on  this 
part  of  the  shell.  The  band  of  the  sinus  is  rather  deeply 
excavated,  and  bears  closely  set  arched  strisB. 

Length,  9  lines;  width,  11  lines. 

This  beautiful  shell  resembles  more  closely  P.  vaHata  of 
De  Eoninck  than  any  other  species  known  to  me.  The  gene- 
ral form  and  proportions  are  similar,  but  the  ornamentation 
is  Quite  different. 

There  is  only  one  specimen  of  this  shell  in  the  Texas  State 
Collection.  It  was  found  in  the  Coal  Measures  of  Palo  Pinto 
County,  not  far  from  the  Brazos  River. 

Dedicated  to  its  discoverer,  Dr.  W.  P.  Riddell,  of  the 
Texas  Geological  Survey. 

Pleurotomaria  glandula,  n.  sp. 

Shell  small,  trochiform,  conical,  subturreted,  strongly  cari- 
nated  and  angulated  at  base,  obtusely  rounded  at  apex,  pro- 
portions somewhat  variable,  usually  a  little  wider  than  long ; 
volutions  about  six,  flat  or  very  slightly  convex,  angulated 
above ;  last  volution  occupying  about  one  half  the  entire 
length  of  the  shell,  under  surface  moderately  convex  in  the 
umbilical  region,  and  marked  just  within  the  periphery  with 
a  more  or  less  distinct  revolving  depression  ;  umbilicus  small, 
partially  closed  by  the  columella,  suture  not  very  apparent, 
linear;  aperture  subquadrate,  surface  of  volutions  ornamented 
with  seven  small,  sharp  revolving  lines  or  carina?,  separated 
by  spaces  of  unequal  width,  the  lines  of  the  upper  part  of  the 
volution  much  closer  together  than  those  of  the  lower,  and 
the  band  of  the  sinus  being  situated  between  the  second  and 
third  from  the  base.  The  volutions  are  also  marked  with 
numerous  sharp,  flexuous,  transverse  striae,  which  are  inter- 
rupted by  the  carina;  limiting  the  band  of  the  sinus.  The 
under  surface  of  the  body  volution  is  likewise  ornamented 
with  12-13  sharp,  delicate,  revolving  lines,  and  closely-set 
fine  striae  of  increase.  The  band  of  the  sinus  is  distinctly 
defined,  and  exhibits  arched  striae,  much  finer  than  those  of 
the  remainder  of  the  volution. 

Length,  0.34 ;  width,  0.36. 

Form,  and  Loc, — Coal  Measures,  Buchanan  County. 

Texas  State  Collection. 

MURCHISONIA  TeXANA,  11.    Sp. 

Shell  elongate  conical,  spiral  angle  25" ;  volutions  13-14, 
angulated ;  suture  distinct,  linear ;  umbilicus  none ;  aperture 
rounded,  subquadrate,  its  width  and  height  nearly  equal ; 
last  volution  angnlated  at  base  and  flattened  convex  beneath  ; 
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surface  of  volutions  marked  with  a  prominent,  medium,  re- 
volving carina,  and  two  smaller  ones  above  and  below  ;  these 
crossed  by  a  very  fine,  closely  crowded  strisB  of  increase, 
which  are  scarcely  visible  except  under  a  magnifier. 

Length,  0.72  ;  width,  0.28. 

This  species  resembles  somewhat  closely  M,  angxdata  of 
Phillips,  but  is  a  shorter  and  more  robust  species,  and  the 
volutions  are  less  sharply  angulated. 

Occurs  in  the  Coal  Measures  of  Young  County,  9  miles 
east  of  the  Indian  Reserve.    Texas  State  Collection. 

OmTHIfl    COLORADOENSIS,  n.   6p. 

Shell  small,  compressed,  subcircular  or  subquadrate,  gently 
convex,  slightly  transverse,  and  a  little  the  widest  at  the  car- 
dinal margin  ;  front  more  strongly  rounded  than  the  sides. 
Dorsal  valve  a  little  more  convex  than  the  ventral,  greatest 
convexity  near  the  beak ;  sinus  rather  deep,  well  defined, 
commencing  at  the  beak  and  gradually  widening  to  the  front, 
where  its  width  is  equal  to  about  one  third  the  transverse 
diameter  of  the  shell ;  beak  small,  pointed,  scarcely  passing 
beyond  the  cardinal  margin ;  area  narrow,  foramen  triangu- 
lar, moderately  ^ide.  Ventral  valve  having  a  slightly  raised, 
but  rather  broad  mesial  elevation,  which  is  most  prominent 
near  the  beak,  and  in  some  specimens  its  lateral  margins  are 
bounded  by  a  raised  line ;  beak  small,  not  prominent,  passing 
a  little  beyond  the  cardinal  edge.  Surface  of  valves  neatly 
ornamented  with  very  fine,  closely  crowded,  concentric  lines, 
crossed  by  about  thirty,  rounded  radiating  striae,  which  are 
sometimes  simple  and  sometimes  bifurcated. 

The  dimensions  of  the  largest  specimens  I  have  seen  are, 
length,  0.50 ;  width,  0.58 ;  but  most  of  the  specimens  before 
me  are  about  one  third  smaller.  The  radiating  stria)  are  oc- 
casionally nearly  obsolete,  but  the  concentric  always  distinct. 

The  general  form  of  this  shell  is  very  similar  to  a  species 
iu  my  cabinet  from  the  Potsdam  Sandstone  of  Minnesota, 
which,  however,  has  only  been  found  as  casts  in  fine-grained 
sandstone,  so  that  we  cannot  draw  a  satisfactory  comparison. 

Form,  and  Loc. — Found  in  greenish  gray  calcareo-silicioiui 
sandstone  of  the  age  of  the  Potsdam  Sandstone  of  the  New 
York  Series,  near  the  head  of  Morgan's  Creek,  Burnet  County. 
Texas  State  Collection. 
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Descriptions  of  Four  new  species  of  Blastoidea,  from 
the  Suhcarhoniferous  Rocks  of  Kentucky,  By  Sidnky 
S.  Lton. 

In  the  third  volume  of  the  Geological  Reports  of  Ken- 
tucky, published  in  1857,  page  1469,  a  new  formula  was  propo- 
sed ibr  the  Genus  Pentremites.  Investigations  carried  on 
since  the  publication  of  that  formula  have  strengthened  the 
opinion,  then  entertained,  of  the  propriety  and  necessity  of  a 
change  in  the  technical  formula  of  this  genus,  which  had  been 
generally  accepted  by  authors  previous  to  the  publication  of 
the  report  alluded  to.  The  following  descriptions  being 
based  on  the  proposed  formula  referred  to,  it  is  thought  pro- 
per to  repeat  it  in  this  place. 

GENUS  pentremites,  Say. 

GENERIC    FORMULA. 

Basal  pieces  1x3,  short,  broad,  nearly  equal  in  size;  first 
radial  pieces  1x3,  two  hexagonal,  perfect,  one  pentagonal, 
imperfect;  second  radial  pieces  1x5,  nearly  equal  in  size, 
long, forked;  interradial  pieces  1x5,  small,  lanceolate,  equal 
in  size;  pseudarobulacrat  fields  1x5,  long,  filling  the  forked 
second  radials,  and  terminating  at  the  mouth;  mouth  1, 
central  (at  the  summit);  ovarian  opening  2x5,  situated 
around  the  mouth  ;  column  cylindrical,  perforated,  segments 
of  equal  size  and  thickness. 

Pentremites  caltcinus,  n.  sp. 

(Plate  XX.,  Fig.  la,  lb,  Ic.) 

Body  calyx-formed,  the  summit  to  the  lower  part  of  the 
pseudambulacral  areas  being  nearly  hemispherical,  the  lower 
part  from  thence  to  the  junction  of  the  base  with  the  column 
having  the  form  of  an  inverted  pyramid.  Basal  2^ieces  three, 
prominent,  projecting  beyond  the  lower  margins  of  the  first 
radials  and  the  column.  Columnar  articulation^  on  the  base 
depressed,  concave,  considerably  less  in  size  than  the  joined 
basal  pieces.  First  radials  three,  twice  as  broad  as  high, 
the  pei-fect  first  radials  supporting  the  second  radials  upon  a 
squarely  truncated  surface,  forming  a  deep  notch  above  their 
junction  with  each  other,  and  on  the  side  to  the  right  of  the 
imperfect  first  radial ;  the  junction  on  the  other  side  slightly 
angular  or  concave.  Second  radials  five,  broad,  short,  very 
proniinent  at  the  base  of  the  pseudambulacral  areas,  increas- 
ing in  width  from  below  upwards,  curving  rapidly  towards 
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the  central  axis  from  the  lower  part  of  the  fork  to  the  sum- 
mit, obli<mely  truncated  for  the  reception  of  the  interradial 
pieces.  JrUerradicU  pieces  five,  triangular  small,  short,  and 
for  their  length  very  broad.  PaeudambxAUtcrai  fields  five, 
broad,  diminishing  by  a  curved  line  on  either  side  from  above 
downwards,  acutely  pointed  below,  filling  the  fork  and  rising 
nearly  as  high  as  the  radial  and  interradial  pieces  at  their 
margm,  less  than  half  the  length  of  the  specimen ;  the  poral 
pieces  filling  these  fields,  thin ;  about  100  measuring  an  inch, 
from  88  to  89  in  either  side  of  each  field  in  the  specimen  fig- 
ured, separated  by  a  slight  but  well  defined  line  in  the  mia- 
dle  of  each  field ;  the  line  separating  either  side  of  the  fields 
into  two  divisions,  is  only  visible  by  the  aid  of  a  good  lens. 
Ovarian  openings  five ;  four  of  the  pseud ambulacral  fields 
terminate  at  a  minute  circular  opening,  the  other  field  termi- 
nating at  an  ovoid  opening  about  four  times  as  large  as  either 
of  the  others.  This  last  opening  occupies  the  summit  of  the 
field,  the  first  to  the  right  hand  above  the  imperfect  first  ra- 
dial. Mouth  small,  central,  at  the  summit  irregularly  stelli- 
form. 

Surface  markings,  if  any,  obliterated  by  the  mineralization 
of  the  specimen  ;  it  is  silicified. 

The  general  form  of  P,  calydnus  approaches  that  of  P. 
D'*  Orhignyanus  de  Koninck,  and  belongs  to  RcBmer's  division 
florealis. 

Geological  position  and  Locality, — A  single  entire  speci- 
men and  two  fragments  were  procured  from  the  upper  part 
of  the  second  limestone  of  the  Millstone-grit  beds,  near  Esk- 
ridge's  ferry  in  Grayson  County,  Ky.  It  is  not  impossible 
that  its  horizon  is  in  the  third  limestone  of  the  beds  alluded 
to;  no  specimen  or  fragment  of  one  could  be  seen  in  place  in 
either  bed.     It  must  be  very  rare. 

Size  of  the  Specimen, — Length  of  specimen,  yVv  inches ; 
greatest  diameter,  ^^-^ ;  vertical  length  of  pseud  ambulacral 
areas,  -^/o  \  greatest  length  of  first  radial  pieces,  y/y ;  great- 
est length  of  second  radial  pieces,  -ff^ ;  greatest  length  of 
basal  pieces,  -f^^  length  of  interradial  pieces,  //r*  '^^^ 
drawing  represents  the  specimen  a  little  too  full  at  the  base 
of  the  pseud  ambulacral  areas. 

Penthbmites  ftOBUsras,  n.  sp. 

(Plate  XX.,  Fi|r.  2i,  2b,  2c.) 

Body  symmetrical,  ovoid  above  the  lower  limit  of  the  pseu- 
dambulacral  fields ;  contracting  suddenly  from  thence  to  the 
upper  margin  of  the  first  radials.  Basal  pieces  three,  vei^ 
minute ;  perforation  small,  round.  First  radials  three,  small 
compared  with  the  rest  of  the  body,  centrally  prominent,  de- 
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pressed  at  the  duturcs  marking  their  junction  with  the  basal 
pieces,  the  second  radials,  and  with  each  other,  forming  a 
prominent  cup  pentagonal  at  its  upper  margin ;  the  sides 
slightly  indented,  curved,  or  straight ;  to  which  are  joined 
the  Second  radial  pieces — these  extend  outward  nearly  at 
right  angles  with  the  perpendicular  axis,  to  the  lower  termi- 
nation of  the  pseudambulacral  areas,  sharply  curving  outward 
at  their  junction  with  the  margin  of  these  areas ;  truncated 
at  their  upper  extremity  by  a  sigmoid  line  for  the  reception 
of  the  interradial  pieces ;  marked  by  faint  longitudinal  strise 
which  increase  in  size  and  distance  from  each  other  near  the 
base  of  the  interradial  pieces,  where  they  obliquely  cross 
the  pieces.     Interradial  pieces  five,  very  long  and  large,  lay- 
ing nearly  on  a  plane  with  the  poral  pieces  of  the  pseudam- 
bulacral areas,  sharply  pointed  at  the  line  dividing  the  seeoild 
radials  to  which  they  unite  on  either  side  by  a  double  curved 
line.    JPseudambulacral  fields  very  long,  being  equal  to  six- 
sevenths  of  the  vertical  height  of  the  specimen.     The  poral 
pieces  composing  the  fields  are  quite  thin,  there  being  one 
hundred  and  one  to  each  side  of  the  line  dividing  the  field,  and 
two  hundred  and  two  to  the  whole  field,  which  is  one  inch 
and  one-tenth  in  length.     The  pieces  are  divided  into  four 
longitudinal  bands  to  each  field,  those  joining  the  central  su- 
ture being  considerably  wider  than  those  on  the  outer  mar- 
gins of  the  fields.     The  margins  of  the  fields  are  nearly  par- 
allel to  each  other  and  about  two-thirds  their  length,  when 
they  approach  each  other  gradually  by  a  curved  line  at  the 
lower  end  of  the  field.  The  poral  pieces  are  prominent,  rising 
above  the  plane  of  the  second  radial  pieces,  and  as  high  as 
their  curved  margins ;  disposed  in  the  field  at  right  angles 
with  the  vertical  axis  of  the  body,  slightly  curved,  thus  swell- 
ing the  field  on  either  side  of  the  central  suture,  which   is 
small  and  slightly  depressed.     Ovarian  openings  five,  large, 
nearly  equal  in  size,  circular;  the  largest  one  ovoid, and  placed 
at  the  summit  of  the  field  ;  the  second  on  the  left  hand  above 
the  imperfect  first  radial*  piece ;  all  the  ovarian  openings  are 
divided  centrally,  the   branches  extending  into  the  body  on 
either  side  of  the  interradiated*  pieces  in  a  line  immediately 
under  the  line  dividing  the  poral  pieces  of  the  pseudambula- 
cral fields.      Mouth  central,  at  the  summit,  small,  irregularly 
stelliform.     Column  very  small,  round,  composed  of  pieces  of 
equal  thickness. 

All  the  main  pieces  composing  the  body  are  of  remarkable 
thickness  and  strength ;  the  interradial  and  second  radial 
pieces  are  fitleen-hundreths  of  an  inch  in  thickness,  in  a  me- 
dium sized  specimen. 

*  The  relatiTe  position  of  the  largest  OTarian  (?)  opening  in  Pentre- 
miies  differs  in  different  species. 
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The  general  form  somewhat  resembles  thht  of  P.  florealis; 
the  size  of  the  species  and  the  sigmoid  sutures  dividing  the 
second  radial  from  the  interradial  pieces  forbid  the  supposi- 
tion that  it  should  ever  be  confounded  with  that  species. 

Geological  position  a7id  Locality, — P,  robustus  has  been 
obtained  from  a  single  locality  only,  in  the  marly  shale  beds 
at  the  top  of  the  third  limestone  of  the  Millstone-grit  beds  of 
Grayson  County,  Ky.  ^  At  this  locality  the  fifth  sandstone  of 
these  beds  rests  on  the  shale  beds,  in  which  it  was  obtain- 
ed, the  other  beds  usually  found  between  the  beds  above  re- 
ferred to  being  absent  at  this  locality.  It  is,  moreover,  wor- 
thy of  remark,  that,  at  some  hundred  natural  sections  into 
the  third  limestone  and  the  beds  above  it  for  several  miles  to 
the  east  and  south,  are  found  only  Bryozoa  and  Corals,  with 
occasionally  separate  joints  and  fragments  of  crinoidal  col- 
umns. 

Size  of  Specimen, — Greatest  length,  l^^V  inches ;  great- 
est diameter,  1  f-f-^ ;  vertical  length  of  pseudambulacral  areas, 
1.00 ;  vertical  height  of  basal  and  first  radial  pieces,  ff^  ; 
length  of  interradial  pieces,  ^^-^  ;  width  of  inteiTadial  pieces, 
iVt  ;  greatest  length  of  second  radials,  -f^^  ;  greatest  width 
of  second  radials,  j-Vt*     Specimen  medium  size. 

PeNTREMITES   ANGaLARIS,  II.   8p. 

(Plate  XX.,  Fig.  3a,  3b,  3c.) 

Body  subglobose,  truncate  at  the  summit,  elongated  and 
angular  below.  Basal  pieces  thin,  large,  prominent  and  well 
defined.  First  radial  pieces  thin,  the  imperfect  radial  very 
large,  being  as  wide  as  the  perfect  radials ;  ray-bearing  mar- 
gin of  perfect  radials  concave,  angular  notches  between  the 
pieces  deep,  the  center^of  the  pieces  full  and  prominent,  the 
upper  and  lateral  margins  of  the  pieces  depressed,  renders  the 
cup  very  prominent.  Second  rctdials  five,  long,  forked  three- 
fi flhs  their  length,  expanding  from  both  ends  to  the  center ; 

freatest  breadth  at  the  lower  end  of  the  pseudambulacral 
elds;  obliquely  truncated  above.  IrUerrctdial  pieces  five, 
lozenge-shaped,  very  minute,  extending  nearly  as  high  as 
the  summit  of  the  poral  pieces.  Pseudambulacral  fields  five, 
broad,  gradually  expanding  from  below  upwards ;  widest  at 
the  summit  of  the  interradial  pieces,  angularly  depressed 
from  the  sides  to  the  line  dividing  the  field ;  center  grows 
shallow  below,  gradually  deepening  toward  the  summit,  form- 
ing a  sharp  angular  notch,  which  is  deepest  opposite  the  cen- 
ter of  the  interradial  pieces.  The  poral  pieces  extend  above 
the  upper  extremity  of  the  interradials,  the  whole  number  on 
either  side  of  the  field  beins  about  seventy-six,  seven  of 
which  arc  above  the  points  of  the  interradials.  Ovarian  open- 
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ings  five,  divided  in  the  center,  depressed  below  the  poral 
pieces  at  the  summit ;  foar  are  irregular  in  form  and  small ; 
the  fifth  is  about  twice  the  diameter  of  the  others  and  ovoid. 
Mouth  central,  stelliform.  The  side  on  which  the  largest  ova- 
rian opening  is  situated  is  more  full  than  the  other  sides  ;  this 
fullness  renders  the  species  unsymmetrical ;  the  large  open- 
ing is  situated  at  the  summit  of  the  field,  the  second  to  the 
left,  above  the  imperfect  fii*st  radial.  The  inequality  of  the 
sides  renders  the  species  unsymmetrical.  In  P.  Cfierokeeus 
{sulcatus)^  Troost,  the  fhllness  in  the  sides  is  exactly  opposite 
the  large  ovarian  opening. 

-P.  annularis  somewhat  resembles  P.  Cheroheeus  {std- 
ccUitSy'RcBm.)  from  which  it  differs  in  the  minuteness  of  the  in- 
terradial  pieces,  which  are  not  prolonged  as  high  as  the  poral 
pieces,  in  being  more  pyriform  below,  the  pseudambulacral 
areas  more  erect  and  less  contracted  toward  the  summit,  their 
greater  breadth,  less  length  in  proportion  to  the  size  of 
the  specimen,  and  the  greater  thickness  of  the  poral  pieces, 
also  by  the  prominence  of  the  basal  pieces*  and  first  radial 
pieces.  The  outline  of  a  transverse  section  of  P.  angtdaris 
is  quite  different  from  the  same  section  in  P,  Cherokeeua  ;  in 
our  species,  the  outline  is  a  plain  pentagon  with  the  angular 
points  rounded ;  while  in  stdcatus^  the  second  radials  are  join- 
ed together  in  a  deep  circular  groove,  equal  in  depth  to  one- 
fifth  of  the  diameter  of  the  species,  at  the  opposite  grooves  at 
its  greatest  transverse  axis. 

(Geological  position  and  Locality, — P.  angularis  was  ob- 
tained from  a  (local)  silicious  mud-bed  at  the  Falls  of  Rough 
Creek,  Breckenridge  County,  Ky.  Rough  Creek,  at  the  Falls, 
cuts  and  exposes  the  equivalent  of  the  beds  of  the  third  lime- 
stone of  the  Millstone-grit  of  this  part  of  Kentucky.  Our 
species,  although  carefully  sought  for,  has  not  been  obtain- 
ed from  any  other  locality;  at  the  Falls  of  Rough  Creek, 
it  has  a  vertical  range  of  about  fifteen  inches.  The  beds 
at  this  locality  are  subject  to  frequent,  sudden,  and  entire 
changes  in  mineral  character,  in  the  space  of  a  few  inches. 

Size  of  Specimen  (medium-sized  adult  ?). — Greatest  length 
jVt  inches;  greatest  diameter,  yVv  >  greatest  length  of  basal 
pieces,  -}^-^ ;  greatest  length  of  first  radials,  ^Vt  >  greatest 
length  of  second  radials,  yVir  >  greatest  length  of  interradials 

PeNTREMITES    ELEGAN8,   n.    Sp. 

(Plate  XX.,  Fig.  4a,  4b,  4c.) 

Body  pyriform,  greatest  diameter  a  little  below  the  center 
of  the  length  of  the  body,  diminishing  very  rapidly  from  the 

*  The  term  basal  pieces  is  here  used  in  a  different  sense  from  the  same 
term  as  used  by  authors  in  generic  formula. 
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greatest  diameter  to  the  sommit  of  the  first  radials,  then 
gradually  tapering  to  the  column ;  above  the  base  of  the 
pseudambulacral  fields,  gradually  tapering  to  the  summit  by 
curved  lines ;  summit  truncated,  plane.  B<Mal  pieces  thin, 
long,  and  narrow,  the  suture  marking  the  separation  between 
them  and  the  first  radials  quite  distinct ;  the  points  of  the 
pieces  at  their  junction  with  each  other,  much  longer  than 
in  any  other  species  observed.  First  radials  thin,  long  and 
narrow ;  angular  depression  on  either  side  of  the  imperfect 
first  radial  and  at  the  junction  of  the  perfect  radials,  deep  ; 
summits  of  the  peiiect  radials  concave.  The  first  radials  with 
the  basal  pieces  forming  a  deep  narrow  cup.  Second  radials 
five,  narrow,  very  prominent  at  the  base  of  the  pseudambu- 
lacral areas ;  furcation  broad  and  deep,  dividing  the  second 
radials  two-thirds  their  length,  obliquely  truncated  at  the 
summit  for  the  reception  of  the  interradials ;  the  line  joining 
the  lateral  margins  of  the  pieces  deeply  depressed  and  angu- 
lar below  the  middle  of  the  species,  and  very  slightly  de- 
pressed from  thence  upwards.  Interradial  pieces  five,  small, 
obtusely  angular  below,  acutely  angular  and  much  prolonged 
above,  being  twice  as  long  above  their  line  of  junction  with 
the  second  radials  as  they  are  below  it.  All  the  pieces  sur- 
rounding the  pseudambulacral  fields  are  nearly  on  a  plane 
with,  the  poral  pieces,  being  however  distinctly  separated 
from  them  by  a  sharp  groove  filled  with  elongated  perfora- 
tions, which  lie  in  a  line  with  the  depression  marking  the 
division  of  the  poral  pieces  themselves,  and  not,  as  is  usually 
the  case,  at  the  end  of  the  fullest  pai*t  of  the  end  of  the  po- 
ral pieces.  Ambulacral  areas  ^ve^  broad,  a  little  more  than 
half  the  length  of  the  species ;  rounded  below,  expanding  to 
the  base  of  the  interradials,  slightly  contracted  at  the  sum- 
mit, beyond  which  they  extend  the  distance  of  the  thickness 
of  seven  or  eight  poral  pieces.  Poral  pieces — these  pieces 
arc  very  thin  and  delicately  formed,  disposed  in  the  field 
with  its  transverse  axis ;  they  number  sixty-three  on  either 
side  of  the  field ;  the  line  dividing  the  sides  of  the  field  very 
obscure,  although  the  pieces  are  well  preserved,  sufiiciently 
80  as  to  exhibit  with  a  good  lens,  that  the  line  at  which  the 
sides  of  the  poral  pieces  is  joined  is  sharply  and  distinctly 
serrated ;  median  line  of  field  of  medium  depth,  outline  mar- 
gins of  field  slightly  rounded  at  the  pores ;  the  poral  pieces 
then  fall  to  the  center  of  the  field  in  a  straight  line,  thus  mak- 
ing the  center  of  the  field  a  wide,  obtuse  an^le.  Ovarian 
openings  five,  large,  widely  disposed,  differing  in  size,  separa- 
ted by  a  septum,  deeply  seated  within  the  opening;  the 
opening  a  little  the  largest  is  at  the  summit  of  the  field,  the 
second  to  the  left  of  the  upper  margin  of  the  imperfect  first 
radial. 

P.  elegans  approaches  in  form  somewhat  to  that  of  P. 
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Descriptions  of  Nsw  Fossils  from  the  Carboniferous  a7id 
Devonian  Hocks  of  Missouri.  By  6.  C.  Swallow,  State 
Geologist. 

BRACHIOPODA. 

STBOPHODONTA    NAVALI8,    n.    8p. 

Shell  rather  large,  thick,  semielliptical,  carinate,  punctate, 
costate.  Ventral  valve  very  convex,  obtusely  carinated,  some- 
what flattened  towards  the  lateral  margins  ;  strongly  arched 
from  the  beak  to  the  middle,  with  a  more  gentle  curve  to- 
wards the  anterior  margin,  where  the  carina  is  somewhat  de- 
pressed and  rounded ;  beak  small,  incurved  slightly  beyond 
the  cardinal  border;  umbo  large,  projecting  slightly  beyond 
the  cardinal  border;  cans  distinctly  defined  and  strongly 
arched  towards  the  area ;  area  straight,  linear,  common  to 
both  valves  and  vertically  stiiate.  Dorsal  valve  very  con- 
cave, closely  following  the  curvatures  of  the  ventral,  recurved 
along  the  cardinal  margin,  forming  the  concave  surface  of  the 
ears;  cardin<il  line  as  long  or  longer  than  the  width  of  the 
shell.  Surface  marked  by  numerous  subirregular,  rounded, 
granular,  radiating  plications;  but  few  originate  at  the  beak 
of  the  ventral  valve ;  the  number  is  increased  by  subdivis- 
ions and  implantations.  The  punctate  structure  is  very  ob- 
vious where  the  shell  is  worn  or  exfoliated. 

Length,  1.40;*  breadth,  1.44;  depth  of  ventral  valve,  .61. 

The  variety  subnavalis  is  larger,  less  carinated,  and  more 
regularly  arched. 

From  the  base  of  the  Devonian  rocks  in  Callaway  county. 

Strophodonta  CTMBiroBMis,  n.  sp. 

Shell  semiellipsoidal,  auricnlate  and  costate.  Ventral  valve 
very  convex,  subcarinate,  highest  near  the  center;  curva- 
ture increased  regularly  from  the  anterior  margin  to  the 
beak;  flattened  towards  the  lateral  margins  and  sharply 
rounded  alon^  the  middle ;  umbo  large,  projecting  beyond 
the  cardinal  hue  about  one-fourth  the  length  of  the  shell ; 
beak  small,  strongly  recurved,  scarcely  modifying  the  area ; 
area  straight,  narrow,  and  much  impressed ;  cardinal  line  as 
long  as  the  width  of  the  shell.  Dorsal  valve  semielliptical, 
very  concave,  with  a  deep  rounded  sinus  in  front  to  nil  the 
corresponding  elevation  in  the  opposite  valve ;  the  lateral 
edges  recurved  and  arched  to  meet  the  impressed  cardinal 
border,  and  form  the  sinuses  leading  from  the  central  cavity 

*  The  measuremeoU  in  thit  paper  are  in  inchee. 
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gularly  convex  ;  associated  with  the  last,  in  the  rocks  of  Cal- 
laway county. 

Strophooonta  iirrLEXA,  n.  sp. 

Shell  semiellipsoidal,  but  a  little  wider  in  front,  regularly 
arched  and  coarsely  costated.  Ventral  valve  very  convex, 
semiellipsoidal,  wider  in  front,  highest  near  the  center — re- 
gularly arched  to  the  anterior  margin,  more  abruptly  at  the 
posterior  extremity,  and  somewhat  nattened  near  the  beak — 
very  regularly  arched  transversely,  but  most  abruptly  on  the 
obsolete  mesial  fold ;  ears  very  small,  or  obsolete ;  beak  small, 
depressed ;  area  straight,  narrow,  impressed,  and  common  to 
both  valves ;  umbo  large  and  prominent.  Dorsal  valve  semi- 
elliptical,  less  convex,  slightly  depressed  in  front;  lateral 
edges  recurved  and  slightly  arched  where  they  meet  the  car- 
dinal line ;  cardinal  line  as  long  or  shorter  than  the  width  of 
the  shell,  situated  about  one-third  of  the  length  of  the  shell 
from  the  posterior  extremity.  Surface  marked  with  large  sub- 
angular,  unequal,  irregular,  granulated  costse,  increased  by 
implantations  and  subdivisions ;  structure  punctate. 

Length,  1.41 ;  breadth,  1.21 ;  depth  of  ventral  valve,  .88. 

This  species  most  resembles  S.  cymhiformis  ;  but  it  is  less 
convex,  wider,  and  is  marked  with  much  larger  costSB — about 
26  on  the  ventral  valve. 

From  the  base  of  the  Devonian  rocks  in  Callaway  county. 

Stkophodonta  altidohbata,  d.  ip. 

Shell  small,  very  convex,  semicUiptical,  (triangular  when 
young,)  auriculate.  Ventral  valve  very  convex,  much  raised 
and  rounded  from  the  beak  to  the  anterior  margin ;  raised 

f portion  ovate,  highest  near  the  middle,  whence  it  is  regu- 
arly  arched  towards  the  anterior  marein,  but  more  abrupt- 
ly towards  the  ears ;  umbo  prominent ;  beak  strongly  incurv- 
ed, projecting  a  little  beyond  the  cardinal  margin;  area 
straight,  narrow,  impressed,  widest  in  the  middle,  and  taper- 
ing towards  the  extremities,  transversely  striated,  shorter 
than  or  equal  to  the  width  of  the  shell ;  ears  large,  well  de- 
fined, triangular  and  arched.  Dorsal  valve  very  concave,  fol- 
lowing somewhat  the  curvatures  of  the  ventral ;  strong  folds 
extend  from  the  beak  to  the  lateral  margins,  defining  the 
ears ;  a  crenulated  fold  marks  the  straight  cardinal  border ; 
lateral  margins  turned  down,  and  arched  to  meet  the  cardi- 
nal border  and  form  the  large  ears ;  anterior  margin  depres- 
sed, forming  a  broad  rounded  sinus.  Surface  marked  with 
numerous  small,  rounded,  granular,  radiating  plications,  by 
obsolete,  concentric  striaB,  and  by  a  few  lamellar  concentric 
folds ;  the  radiating  plications  are  increased  by  implantation ; 
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a  few  rugose  plications  curve  around  the  boundaries  of  tfae 
eara  on  the  ventral  valve. 

Length,  .89 ;  breadth,  .83 ;  height  of  ventral  valve,  .55. 

From  the  Lower  Devonian  rocks  of  Callaway  county. 

Strophodonta  Boonenbis,  n.  sp. 

Shell  heraispheroidal.  Ventral  valve  regularly  convex, 
slightly  raised  along  the  mesial  line  ;  umbo  depressed,  scarce- 
ly modifying  the  curvature  of  the  valve ;  beak  small,  slightly 
incurved  over  the  area;  area  straight,  narrow,  impressed, 
striated  vertically,  about  as  long  as  the  width  of  the  shell ; 
ears  small,  indistinct.  Dorsal  valve  less  convex,  semiellipti- 
cal,  depressed  in  front ;  lateral  margins  recurved  to  meet  the 
cardinal  border.  Surface  marked  with  large  rounded,  radia- 
ting plications,  (which  are  sometimes  angular,  irregular  and 
unequal,)  increased  by  subdivisions  and  implantations. 

Length,  1.12;  breadth,  1.20 ;  depth  of  ventral  valve,  .66. 

This  species  most  resembles  S.  inflexa  ;  but  is  shorter  and 
less  convex. 

Associated  with  the  last  six  species  in  the  Lower  Devo- 
nian rocks  of  Callaway  county. 

Strophodonta  Callawatensis,  n.  sp. 

Shell  semi-elliptical,  margin  regularly  curved  from  the  an- 
terior margin  to  the  cardinal  extremities.  Ventral  valve  very 
convex  from  the  middle  towards  the  beak;  somewhat  flat- 
tened towards  the  anterior  and  lateral  margins  ;  the  convex 
or  raised  portion  broadly  ovate ;  ears  large,  well  defined,  and 
arched  towards  the  cardinal  border;  extremities  recurved  to- 
wards the  center  of  the  valve ;  area  common  to  both  valves, 
wider  in  the  middle,  as  long  or  shorter  than  the  width  of 
the  shell ;  umbo  large,  prominent.  Dorsal  valve  concave,  fol- 
lowing the  curvatures  of  the  opposite  valve  ;  lateral  portions, 
towards  the  cardinal  line,  curved  down  and  arched  to  form 
the  concave  suface  of  the  ears ;  cardinal  border  crenulated. 
Surface  marked  with  numerous  small,  rounded,  granulated, 
radiating  costie,  and  by  fine  concentric  strias  and  lamellar  im- 
bricating bands,  which  are  most  abundant  near  the  margins. 

Length,  1.30;  breadth,  1.35;  depth  of  ventral  valve,  .62. 

This  fossil  most  resembles  aV.  demissa  of  Conrad ;  but  it  is 
more  convex,  its  ears  are  better  defined  and  less  prolonged 
on  the  cardinal  line.  It  may  be  distinguished  from  8.  cequi- 
costata  by  its  larger  and  better  defined  ears,  and  by  the  ovate 
form  of  the  convex  portion  of  the  ventral  valve. 

From  the  Hamilton  rocks  of  Callaway  county. 
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StROPHODOITTA  qUADRATA,   D.   Bp. 

Shell  moderately  convex,  snbquadrangular  or  semi-ellipti- 
cal, anriculate.  Ventral  valve  highest  near  the  middle,  most 
abruptly  arched  towards  the  beak,  flattened  towards  the 
margins ;  ears  scarcely  defined  by  an  obsolete  depression 
and  by  the  sinuses  on  the  lateral  margins,  large,  triangular, 
and  acuminate  at  the  outer  extremity ;  umbo  rather  depres- 
sed ;  beak  small ;  area  straight,  narrow,  widest  in  the  mid- 
dle, longer  than  the  width  of  the  shell.  Dorsal  valve  less  con- 
vex, depressed  in  front,  with  a  sinus  extending  into  each 
ear.  Surface  marked  with  numerous  fine  radiating  strisB ;  the 
spaces  between  the  strisB  ornamented  with  rows  of  small  pits, 
which  become  more  obvious  when  the  shell  is  worn  or  exfo- 
liated. 

Length,  1,  breadth,  1.12 ;  depth  of  ventral  valve,  .35. 

This  shell  may  be  known  by  its  subquadrate  form,  surface 
markings,  and  its  gradual  slope  from  the  highest  part  of  the 
ventral  valve  to  the  beak. 

From  the  Hamilton  rocks  of  Callaway  county. 

StKOPHODONTA  JBQUICOSTATA,   D.   Sp. 

Shell  suborbicular,  auriculate,  with  a  sinus  on  each  lateral 
margin  anterior  to  the  ears.  Ventral  valve  subsemihemisphe- 
rical,  regularly  convex,  but  most  arched  between  the  beak 
and  the  center ;  ears  defined  by  a  depression  on  this  valve 
and  the  sinuses  on  the  lateral  margins ;  they  are  arched  and 
but  slightly  change  the  regular  contour  of  the  valve ;  area 
straight,  narrow,  vertically  striated,  and  common  to  both 
valves ;  umbo  depressed ;  beak  small,  depressed.  Dorsal  valve 
very  concave,  following  closely  the  curvature  of  the  opposite 
valve,  much  flattened  towards  the  cardinal  border ;  lateral 
edges  depressed  and  arched  to  form  the  concave  surface  of 
the  ears ;  cardinal  border  slightly  arched  and  finely  crenula- 
ted.  Surface  marked  by  numerous  small,  rounded,  granula- 
ted, radiating  plications,  and  by  very  fine  concentnc  stride, 
and  imbricatmg  plications  of  growth. 

Length,  1.18;  breadth,  1.45;  depth,  .53;  cardinal  line, 
1.20. 

From  the  Hamilton  Oroup,  in  Callaway  county. 

OftTRis  MitfouftiENsiB,  n.  sp. 

Shell  small,  resupinate,  suborbicular,  plicated.  Ventral 
valve  convex,  flattened  and  depressed  in  front ;  beak  large, 

f>oiftted,  incurved ;  area  triangular,  arched ;  foramen  triangu- 
ar,  base  shorter  than  the  sides.    Dorsal  valve  more  convex, 
somewhat  flattened  towards  the  border;  beak  about  as  long 
as  that  of  the  opposite  valve ;  hinge  line  about  two-thirds  as 
36 
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long  as  the  width  of  the  shell.  Surface  marked  with  small^ 
rounded,  bifurcating  plications,  rendered  granulosa  by  obso- 
lete concentric  striaB. 

Length,  1.12;  width,  1.09;  thickness,  .43. 

This  fossil  most  resembles  0.  Vanuxemi  of  Prof.  Hall ; 
but  it  is  more  convex  towards  the  beaks,  and  more  flattened 
towards  the  anterior  border ;  has  a  wider  area  and  much  finer 
strise. 

Rare  in  the  Chemung  rocks  of  Cooper  and  Marion  counties. 

Pboouctui  Callawatenbis,  n.  sp. 

Shell  small,  thin,  depressed,  spinose,  varying  from  semi- 
orbicular  to  suborbicular.  Ventral  valve  very  regularly  con- 
vex, but  most  so  on  the  umbo,  flattened  towards  the  ears ; 
beak  small,  incurved  to  or  slightly  over  the  cardinal  line ; 
umbo  small,  prominent,  projecting  a  little  back  of  the  cardi- 
nal line ;  ears  large  flattened  triangular,  slightly  arched  to- 
wards the  cardinal  line,  rounded  on  the  outer  angle ;  mesial 
sinus  obsolete,  or  entirely  wanting.  Dorsal  valve  icegularly 
concave,  most  depressed  in  the  middle  in  adult  specimens, 
but  nearer  the  beak  in  the  young;  ears  well  defined,  trian- 
gular, slightly  arched ;  cardinal  line  as  long  or  shorter  than 
the  width  of  the  shell ;  curved  at  the  extremities  towards 
the  lateral  margins  and  down  towards  the  center  of  the  ven- 
tral valve.  Surface  marked  with  small,  irregular,  interrupted 
corrugations  and  stri© ;  both  valves  thickly  set  with  depres- 
sed spines,  whose  bases  are  more  or  less  prolonged  into  longi- 
tudinal plications ;  spinus  on  the  dorsal  valve,  smaller. 

Length,  .85 ;  breadth,  1.12 ;  thickness,  .40. 

Abundant  in  the  Lower  Devonian  rocks  of  Callaway  coun- 
ty, associated  with  Nautilus  iMwsii,  Strophodonta  navalis^ 
and  S.  Kemperi. 

Productus  Copoerensis,  d.  Fp. 

Shell  small,  elongate,  obsoletely  plicate  and  strongly  arch- 
ed. Ventral  valve  much  elevated,  elongated,  strongly  re- 
curved, bringing  the  hinge  line  near  the  middle  of  the  shell ; 
hinge  line  longer  than  the  width  of  the  shell ;  eai-s  flattened, 
thin,  arched  towards  the  cardinal  line.  Dorsal  valve  concave, 
anterior  margin  produced;  plane  of  the  visceral  region  at 
riffht  angles  to  the  anterior  prolongation.  Surface  of  visce- 
ral region  marked  with  irregular,  concentric  corrugations, 
and  by  broad,  unequal,  irregular,  obsolete,  longitudinal  folds. 
Whole  surface  ornamented  with  fine  concentric  striae  and  a 
few  scattered  spines. 

Length,  .75;  breadth,  .68;  thickness,  .41. 

This  shell  most  resembles  the  jP.  arcuatus  of  Prof.  Hall, 
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but  it  is  easily  distinguished  by  its  obsolete  plications,  and 
the  greater  length  of  its  cardinal  line. 

Abundant  in  the  Chouteau  Limestone  of  Cooper  county. 

PRODUCTUB  MAONICOSTATUSy  n.   Sp. 

Shell  of  medium  size,  strongly  enrolled,  coarsely  costate, 
valves  much  produced.  Ventral  valve  very  convex,  much 
produced  and  nattened  in  front ;  mesial  sinus  obsolete ;  hinge 
tine  produced  into  auricular  appendages ;  ears  large,  arched. 
Surface  marked  with  large,  high,  unequal,  rounded,  longitu- 
dinal plications,  which  are  increased  by  subdivisions;  the 
visceral  portion  is  also  marked  by  similar  transverse  plica- 
tions, which  are,  however,  more  regular;  the  anterior  portion 
of  the  valve  is  marked  by  numerous  fine,  transverse  rugs ; 
a  few  large  spines  are  scattered  over  the  visceral  region,  with 
one  or  two  rows  on  each  ear ;  dorsal  valve  not  seen. 

Shell  is  distinguished  from  all  our  Producti  by  its  larger 
and  more  elevated  plications. 

Found  by  Dr.  Norwood,  in  the  Coal  Measures  of  Johnson 
county. 

SPIBirSR  AVfVM,  D.  8p. 

Shell  very  small,  sub-semipyramidal.  Ventral  valve  semi- 
pyramidal  ;  slightly  arched  from  the  beak  to  the  anterior  and 
lateral  margins ;  area  high,  arched,  triangular ;  sides  shorter 
than  the  base  on  the  cardinal  line ;  beak  small,  pointed,  and 
slightly  incurved ;  mesial  sinus  simple,  well  defined,  concave, 
or  flattened  at  the  bottom ;  foramen  narrow.  Dorsal  valve 
semicircular,  slightly  convex,  flattened  towards  the  cardinal 
extremities ;  mesial  fold  sharply  defined,  depressed,  simple  ; 
beak  small,  slightly  incurved  over  the  cardinal  line ;  cardinal 
line  as  long  or  shorter  than  the  width  of  the  shell.  Surface 
marked  with  from  six  to  ten  plications  on  each  side  of  the 
mesial  sinus  and  fold,  and  by  numerous  concentric  imbrica- 
ting lamells. 

Length,  .25 ;  breadth,  .33 ;  thickness,  .20. 

In  the  Hamilton  rocks  of  Callaway  county,  with  Spirige- 
ra  Fuhaiiefisis. 

Spirxfkr  OsAOBirsis,  n.  ip. 

Shell  below  the  medium  size,  gibbous,  triangular  and  trans- 
verse. Ventral  valve  very  convex — ^from  the  highest  point 
near  the  beak  it  arches  regularly  to  the  anterior  and  lateral 
margins,  but  more  abruptly  towards  the  cardinal  extremities, 
which  are  separated  from  the  body  of  the  valve  by  oblicme 
depressions ;  sinus  defined  by  an  angular  ridge  on  each  side, 
simple  at  the  beak  and  marked  by  from  five  to  seven  plica- 
tions at  the  anterior  margin — the  central  plication  is  implant- 
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large,  triangular,  equilateral ;  umbo  large ;  beak  pointed, 
strongly  incurved.  Dorsal  valve  less  convex,  elliptical,  flat- 
tened toward  the  cardinal  extremities,  mesial  fold  scaroelv 
defined,  slightly  raised  and  rounded  in  front;  beak  small, 
slightly  incurved ;  hinge  line  short,  about  one-third  the 
width  of  the  shell.  Surface  ornamented  with  large  concen- 
tric folds,  marked  with  small  pits  and  short  longitudinal  pli- 
cations. 

Length,  .50 ;  breadth,  .55 ;  thickness,  .82. 

This  shell  very  much  resembles  Spirifer  lineatus  of  Ver- 
neuil,  as  figured  in  the  Geology  of  Kussia,  and  S.  perpiexa 
of  McChesney ;  but  its  beak  is  smaller  and  its  concentric 
folds  larger  and  very  differently  marked. 

Very  abundant  in  the  Chouteau  Limestone  of  Cooper 
county. 

Spirifer  Vernonensis^  n.  sp. 

Shell  of  medium  size,  transverse,  semiorbicular.  Ventral 
valve  convex,  highest  near  the  beak,  whence  it  is  regularly 
arched  to  the  margins,  flattened  near  the  cardinal  extremi- 
ties ;  sinus  deep,  angular,  widening  rapidly  to  the  anterior 
margin,  simple  and  distinct  at  the  beak,  but  marked  with 
plications  which  increase  by  subdivisions  towards  the  ante- 
rior margin,  where  they  number  from  eight  to  ten ;  beak 
rather  small,  pointed,  and  strongly  incurved ;  area  subtrian- 
gular,  very  concave,  striated;  foramen  triangular,  nearly 
equilateral ;  dorsal  valve  convex,  nearly  as  large  as  the  ven- 
tral, highest  near  the  middle,  and  flattened  near  the  cardinal 
extremities ;  mesial  fold  sharply  defined,  high,  subcarinated 
or  rounded,  slightly  recurved  at  the  anterior  margin,  sim- 
ple at  the  beak,  but  marked  with  successive  subdivisions  un- 
til they  reach  the  number  of  eight  or  ten,  at  the  anterior  bor- 
der; hinge  line  straight,  and  more  or  less  prolonged  into 
alate  or  mucronate  extremities  ;  beak  strongly  incurved,  but 
scarcely  beyond  the  cardinal  border.  Surface  marked  with 
about  eighteen  simple  rounded  plications  on  each  side  of  the 
mesial  fold  and  sinus ;  they  originate  on  the  beaks  and  on 
the  borders  of  the  area  near  the  beaks  ;  those  near  the  cardi- 
nal extremities  are  much  smaller ;  it  is  also  ornamented  with 
numerous  fine  concentric  imbricating  lamellse,  and  distinct 
lines  of  growth. 

Length,  1.12;  width,  1.60;  thickness,  .77. 

From  the  Chemung  rocks  of  St.  Louis  county. 

Variety  Ozarkensia  is  much  more  angular,  sinus  more 
deeply  impressed,  cardinal  extremities  more  extended,  and 
the  plications  on  each  side  of  the  mesial  fold  and  sinus  are 
often  subdivided. 

From  the  Chemung  rocks  of  Taney  county. 
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Spiripck  Tanetcnsis,  n.  sp. 

Shell  very  small,  gibbous,  snbglobular,  strongly  plicate, 
cardinal  extremities  produced,  submucronate.  Ventral  valve 
very  gibbous,  strongly  arched  from  the  beak  to  the  anterior 
margin;  area  long,  narrow,  arched;  foramen  small;  beak 
large,  strongly  incurved ;  mesial  sinus  well  defined,  deep,  nar- 
row, simple.  Dorsal  valve  smaller,  less  convex,  more  depres- 
sed towards  the  cardinal  extremities;  umbo  large;  oeak 
small ;  mesial  fold  simple,  narrow,  high  and  rounded ;  cardi- 
nal line  longer  than  width  of  shell,  extremities  arched  to- 
wards the  umbo  of  the  dorsal  valve.  Surface  marked  with 
from  four  to  six  simple,  rounded  plications,  on  each  side  of 
the  mesial  fold  and  sinus ;  those  on  each  side  of  and  next  to 
the  mesial  sinus,  much  larger  and  higher ;  those  on  the  doi*^ 
sal  valve  larger  and  one  or  two  less  in  number.  It  is  also 
ornamented  with  numerous  concentric  subimbricating  la- 
mellffi. 

Length,  .38  ;  breadth,  .52 ;  thickness,  .82. 

This  little  fossil  was  discovered  in  the  Chemung  rocks  of 

Taney  county. 

Spirifsr  Meekix,  n.  ip. 

Shell  small,  ^bbous,  subangular.  VentraJ  valve  convex, 
regularly  arched ;  mesial  sinus  well  defined,  narrow,  simple 
near  the  beak,  but  marked  with  three  plications  on  the  an- 
terior portions;  beak  prominent,  pointed  and  strongly  in- 
curved ;  area  subtriangular,  arched ;  foramen  narrow,  trian- 
fular.  Dorsal  valve  regularly  convex ;  mesial  fold  well  de- 
ned,  narrow,  depressed,  marked  with  a  distinct,  impressed 
line  along  the  middle ;  beak  small,  incurved  over  the  cardi- 
nal line ;  hinge  line  as  long  or  longer  than  the  width  of  the 
shell.  Surface  marked  with  from  ten  to  twelve  simple  roun- 
ded plications  on  each  side  of  the  mesial  fold  and  sinus ;  shell 
punctate. 
Leneth,  .58  ;  breadth,  .66 ;  thickness,  .39. 
In  the  Encrinital  Limestone  of  Pettis,  Saline  and  other 
counties  in  Missouri. 

Spxbifek  linsatoidss^  d.  sp. 

Shell  large,  gibbous,  and  transversely  elliptical.  Ventral 
valve  most  convex  near  the  beak,  regularly  arched  to  the 
anterior  and  lateral  margins,  abruptly  rounded  to  the  cardi- 
nal line ;  beak  prominent,  stronely  incurved ;  area  small ; 
mesial  sinus  obsolete,  or  butslightly  impressed.  Dorsal  valve 
regularly  convex;  mesial  fold  broad,  rounded,  but  slightly 
elevated.  Surface  marked  with  numerous  distinct,  punctate, 
and  granuliferous  concentric  bands. 

Length,  1.88 ;  breadth,  2.51 ;  thickness,  1.21. 

Very  rare  in  the  Encrinital  Limestone  of  Missouri. 
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Spirifsr  Littoni,  n.  sp. 

Shell  below  the  medium  size,  oblique,  gibbous,  usually  long- 
er than  broad.  Ventral  valve  ^bbous,  most  convex  towaj-ds  the 
beak,  regularly  curved  toward  the  anterior  border,  but  more 
abruptly  so  towards  the  lateral  margins  and  beak ;  sinus  well 
defined  but  shallow,  usually  much  prolonged  into  the  fold  of 
the  opposite  valve,  and  marked  by  one  depressed  plication  in 
the  middle,  and  one  obsolete  fold  on  each  side,  which  is  most 
distinct  on  the  anterior  portion ;  beak  large,  pointed,  promi- 
nent and  strongly  incurved  over  the  apex  of  the  foramen ; 
area  rather  high,  arched  and  triangular;  the  base  on  the 
hinge  line  longer  than  the  sides  and  shorter  than  the  width 
of  the  shell ;  foramen  large,  triangular,  higher  than  wide. 
Dorsal  valve  transversely  elliptical,  gibbous,  somewhat  flat- 
tened towards  the  cardinal  extremities;  lateral  edges  round- 
ed in  to  the  extremities  of  the  cardinal  line ;  beak  prominent 
and  incurved  over  the  hinge  line ;  mesial  fold  well  defined, 
more  or  less  raised  and  convex,  marked  with  a  depressed 
line  along  the  middle ;  some  specimens  have  one  oosolete 
line  on  each  side,  giving  the  fold  the  appearance  of  having 
two  depressed  plications  on  each  side.  Surface  marked  with 
from  eight  to  ten  simple  rounded  plications  on  each  side  of 
the  mesial  fold  and  sinus,  and  with  numerous  concentric  fine 
imbricating  lamellse. 

This  shell  resembles  Sp,  Boonenais^  but  differs  in  the  forms 
and  markings  of  the  mesial  sinus  and  fold,  and  in  the  length 
of  the  cardinal  line. 

Length,  .82 ;  breadth,  .83 ;  thickness,  .61. 

Common  in  the  St.  Louis  Limestone  of  St.  Louis  county. 

Spiriper  Boonensis,  n.  sp. 

Shell  below  the  medium  size,  gibbous,  oblique,  subellipsoi- 
dal.  Ventral  valve  very  convex,  strongly  curved  longitudi- 
nally, curvature  increasing  towards  the  beak,  abruptly  round- 
ed towards  the  sides  and  area ;  mesial  sinus  well  defined, 
broad  and  deep  towards  the  anterior  margin  in  adult  speci- 
mens, much  prolonged  into  the  mesial  fold  of  the  opposite 
valve,  one  fold  in  the  middle  becoming  obsolete  near  the 
beak ;  on  each  side  of  the  central  plication  are  two  or  three 
others  formed  by  successive  subdivisions  of  the  larger  plica- 
tions bounding  the  sinus  on  each  side  ;  beak  much  elevated, 
abruptly  incurved  over  the  apex  of  the  foramen ;  area  high, 
subtriangular,  strongly  concave,  as  long  as  the  hinge  line ; 
foramen  large,  higher  than  wide ;  hinge  lino  variable,  longer, 
shorter  or  equal  to  the  greatest  width  of  the  shell.  Dorsal 
valve  less  convex ;  mesial  fold  prominent  and  well  defined, 
marked  by  one  central  plication  near  the  beak,  which  is  sepa- 
rated into  five  or  seven  by  successive  subdivisions ;  beak  in- 
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curved  over  the  hinge  line.  Surface  marked  with  about 
twelve  simple  rounded  plications  on  each  side  of  the  mesial 
sinus,  and  about  ten  on  each  side  of  the  mesial  fold ;  and 
with  fine  concentric  imbricating  lamells. 

This  fossil  resembles  the  S.  opinms  of  Prof.  Hall,  but  dif- 
fers in  the  form  of  the  area,  the  greater  number  and  arrange- 
ment of  the  plications  on  the  mesial  fold  and  sinus,  and  Sie 
much  greater  number  on  the  sides,  and  I  find  no  signs  of 
longitudinal  strisB.  The  number  and  arrangement  of  the  pli- 
cations, as  described  above,  are  constant  and  unchangeable 
in  all  the  numerous  specimens  examined. 

Lower  Coal  Measures  of  Boone,  Randolph  and  Monroe 
counties.  Mo. 

Spikifer  (Ctrtia?)  HANKIBALEN8I89  n.  sp. 

Shell  large,  veiy  shoi*t,  broad,  thick  and  angular.  Ventral 
valve  high  at  the  beak,  whence  it  descends  abruptly  to  the 
anterior  and  lateral  margins  in  lines  scarcely  arched ;  sinus 
deep,  and  very  much  prolonged  into  the  fold  of  the  opposite 
valve  ;  its  bottom  descends  in  a  straight  line  from  the  beak 
to  the  extreme  anterior  margin;  beak  small,  pointed,  and 
straight;  area  high,  fiat,  triangular,  striated  longitudinally 
and  transversely ;  foramen  large.  Dorsal,valve  nearly  as  large 
as  the  ventral ;  very  strongly  curved  from  the  hinge  line  to 
the  anterior  margin ;  beak  small ;  mesial  fold  distinct,  eleva- 
ted and  flattened  along  the  center ;  cardinal  line  long, 
straight,  salient.  Surface  marked  on  each  side  of  the  mesial 
fold  and  sinus  with  from  fifteen  to  twenty  broad,  depressed 
plications ;  the  whole  surface  ornamented  with  fine  longitu- 
dinal strise  and  by  small  concentric  stris  and  imbricating 
lamells. 

Length,  1.90 ;  breadth,  3.10 ;  thickness,  1.27. 

This  beautiful  species  is  rare  in  the  Lithographic  Lime- 
stone of  Marion  county. 

Ctrtia  MisfouRiEirfiB^  n.  sp. 

Shell  small,  angular,  beak  and  cardinal  extremities  salient. 
Ventral  valve  very  prominent,  regularly  arched  from  the  beak 
to  the  front  and  anterior  portions  of  the  lateral  margins ; 
beak  pointed  and  incurved ;  sinus  well  defined,  becoming 
deep  and  broad  in  front  where  it  projects  into  the  fold  of  the 
doi-sal  valve;  area  somewhat  regularly  concave,  triangular; 
the  hinge  line  but  little  longer  than  the  sides,  and  about  equal 
to  the  greatest  width  of  the  shell ;  foramen  rather  lar^e, 
widening  regularly  from  the  beak  to  the  hinge  line,  closed  by 
a  convex  pseudo-deltidium,  which  is  perforated  above  the 
middle.    Dorsal  valve  semi-elliptical,  convex,  flattened  to- 
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wards  the  cardinal  extremities,  which  are  somewhat  produ- 
ced; mesial  fold  convex,  well  defined  and  bounded  by 
grooves  larger  and  deeper  than  those  separating  the  plica- 
tion ;  beak  incurved  against  the  lower  extremity  of  the  del- 
tidium.  Surface  marked  with  rounded  plications,  seven  to 
nine  on  each  side  of  the  mesial  fold,  and  eight  to  ten  on  each 
side  of  the  mesial  sinus.  There  is  also  one  plication,  some- 
what smaller  than  the  others,  on  each  slope  of  the  mesial 
fold  and  sinus.  The  plications  bounding  the  mesial  sinus  are 
larger  than  the  others ;  the  internal  casts  of  the  shell  shpw 
all  the  plications  less  distinctly.  The  shell  is  also  marked 
with  fine  imbricating  concentric  lamells  and  numerous  small 
punctures. 

This  species  is  more  nearly  allied  to  the  Cyrtia  umboncUa 
of  Prof.  Hall  than  to  any  other.  It  differs  however  from 
that  in  having  plications  on  the  mesial  fold  and  in  the  sinus 
of  the  ventral  valve ;  the  plications  are  more  numerous  and 
extend  to  the  beak ;  the  foramen  is  wider  at  the  base. 

Found  in  the  Hamilton  Group  of  Callaway  county.  Mo., 
where  it  appears  to  be  confined  to  a  stratum  of  bluish  brown 
limestone  not  more  than  six  inches  thick.  In  that  stratum 
it  is  very  abundant,  and,  so  far  as  observed,  is  accompanied 
by  but  two  other  species,  the  Airypa  reticularis  and  Spiri* 
gera  Fultonensis. 

Cyrtia  occidentalism  n.  sp. 

Shell  of  medium  size,  semi-conical.  Ventral  valve  high, 
semi-conical,  slightly  curved  from  the  beak  to  the  anterior 
and  lateral  margins ;  sinus  well  defined,  very  wide  and  flat- 
tened in  front ;  area  slightly  concave,  high  and  triangular — 
base  but  little  longer  than  the  slightly  curved  sides ;  foramen 
extending  from  the  beak  to  the  cardinal  line,  much  wider  at 
the  base,  and  not  closed  in  the  specimens  observed ;  beak 
pointed  and  slightly  incurved ;  dorsal  valve  convex,  some- 
what quadrangular,  much  broader  than  long ;  lateral  edges 
rounded  towards  the  cardinal  extremities ;  mesial  fold  broad 
and  convex  in  front ;  cardinal  line  shorter  than  the  greatest 
width  of  the  shell.  Surface  marked  with  some  fifteen  or 
twenty  rounded  plications  on  each  side  of  the  mesial  fold 
and  smus,  and  numerous  concentric  lamellose  lines,  which 
often  become  very  conspicuous  towards  the  margins ;  shell 
punctate. 

This  species  somewhat  resembles  the  Spirifer  aspera  of 
Prof.  Hall ;  but  the  mesial  fold  and  the  sinus  are  much  wider 
in  front,  the  cardinal  extremities  much  less  salient,  the  area 
higher  and  the  shell  punctate. 

V  ery  rare  in  the  Hamilton  Group  of  Callaway  county.  Mo., 
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associated   with  Atrypa  reticularis  and   Strophodonta  de- 
missa. 

Spikioska  minima,  n.  Pp. 

Shell  minute,  varying  from  ovate  to  orbicular,  depressed. 
Ventral  valve  rather  convex,  slightly  flattened  towards  the 
margins;  beak  small,  incurved;  perforation  circular, small ; 
mesial  sinus  broad  and  subangular.  Dorsal  valve  less  convex, 
highest  near  the  beak ;  beak  small,  curved  beneath  the  perfo- 
ration of  the  opposite  beak ;  mesial  fold  broad  and  but  slight- 
ly elevated.  Surface  marked  with  numerous  very  thin  con- 
centric lamellae,  which  stand  out  nearly  perpendicular  to  the 
surface  of  the  shell ;  structure  punctate ;  spiral  appendage 
very  large. 

Length,  .28 ;  breadth,  .28 ;  thickness,  .15. 

This  beautiful  little  species  is  very  rare  in  the  Hamilton 
rocks  of  Callaway  county. 

Spikiobra  Pkoutii,  d.  sp. 

Shell  gibbons,  transversely  elliptical,  thickened  on  the  car- 
dinal border,  giving  the  appearance  of  a  curved  linear  area. 
Ventral  valve  very  convex,  highest  near  the  beak,  whence  it 
is  strongly  arched  to  the  anterior  and  lateral  margins,  and 
very  abruptly  to  the  cardinal ;  beak  prominent,  incurved,  and 
peiforated  with  a  circular  openine;  sinus  large,  deep,  and  de- 
fined by  an  elevated,  rounded  ridge  on  each  side — ^its  ante- 
rior extremity  is  prolonged  far  into  the  fold  of  the  opposite 
valve.  Dorsal  valve  very  convex,  highest  in  the  middle, 
strongly  arched  to  the  anterior  margin  on  each  side  of  the 
mesial  fold,  which  is  well  defined  in  front  and  obsolete  to- 
wards the  beak.  Surface  marked  with  concentric  bands  and 
ornamented  with  fine  concentric  and  longitudinal  striaB,  which 
give  the  shell  a  fine  eranulated  appearance. 

Length,  .66 ;  breadth,  .71 ;  thickness,  .45. 

From  the  Chemung  rocks  of  St.  Louis  county,  near  the 
Sulphur  Springs. 

SpIKIOCRA   HAlCKfBALXirBfS,  D.   Bp. 

Shell  lenticular,  varying  from  suborbicular  to  transversely 
elliptical ;  marked  with  broad  imbricating  lamellee.  Ventral 
valve  convex,  highest  near  the  beak  and  somewhat  flattened 
near  the  margins ;  beak  small ;  perforation  circular,  usually 
partly  closed  by  the  beak  of  the  opposite  vdve ;  sinus  most 
distinct  in  front,  regularlv  arched.  Dorsal  valve  more  con- 
vex and  regularly  archea:  flattened  near  the  cardinal  ex- 
tremities ;  beak  small,  incurved  beneath  the  beak  of  the  op- 
posite valve;  mesial  fold  less  distinct  than  the  sinus.    Sur- 
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Spirifer  Littohi,  n.  sp. 

Shell  below  the  medium  size,  oblique,  gibbous,  usually  long- 
er thau  broad.  Ventral  valve  gibbous,  most  convex  towards  the 
beak,  regularly  curved  toward  the  anterior  border,  but  more 
abruptly  so  towards  the  lateral  margins  and  beak ;  sinus  well 
defined  but  shallow,  usually  much  prolonged  into  the  fold  of 
the  opposite  valve,  and  marked  by  one  depressed  plication  in 
the  middle,  and  one  obsolete  fold  on  each  side,  wluch  is  most 
distinct  on  the  anterior  portion ;  beak  large,  pointed,  promi- 
nent and  strongly  incurved  over  the  apex  of  the  foramen ; 
area  rather  high,  arched  and  triangular;  the  base  on  the 
hinge  line  longer  than  the  sides  and  shorter  than  the  width 
of  the  shell ;  foramen  large,  triangular,  higher  than  wide. 
Dorsal  valve  transversely  elliptical,  gibbous,  somewhat  flat- 
tened towards  the  cardinal  extremities ;  lateral  edges  round- 
ed in  to  the  extremities  of  the  cardinal  line ;  beak  prominent 
and  incurved  over  the  hinge  line ;  mesial  fold  well  defined, 
more  or  less  raised  and  convex,  marked  with  a  depressed 
line  along  the  middle ;  some  specimens  have  one  obsolete 
lino  on  each  side,  giving  the  fold  the  appearance  of  having 
two  depressed  plications  on  each  side.  Surface  marked  with 
from  eight  to  ten  simple  rounded  plications  on  each  side  of 
the  mesial  fold  and  sinus,  and  with  numerous  concentric  fine 
imbricating  lamellse. 

This  shell  resembles  8p,  Boonerms^  but  differs  in  the  forms 
and  markings  of  the  mesial  sinus  and  fold,  and  in  the  length 
of  the  cardinal  line. 

Length,  .82 ;  breadth,  .83 ;  thickness,  .61. 

Common  in  the  St.  Louis  Limestone  of  St.  Louis  county. 

Spirifsr  Boonensis,  n.  sp. 

Shell  below  the  medium  size,  gibbous,  oblique,  subellipsoi- 
dal.  Ventral  valve  very  convex,  strongly  curved  longitudi- 
nally, curvature  increasing  towards  the  beak,  abruptly  round- 
ed towards  the  sides  and  area;  mesial  sinus  well  defined, 
broad  and  deep  towards  the  anterior  mamn  in  adult  speci- 
mens, much  prolonged  into  the  mesial  fold  of  the  opposite 
valve,  one  fold  in  the  middle  becoming  obsolete  near  the 
beak ;  on  each  side  of  the  central  plication  are  two  or  three 
others  formed  by  successive  subdivisions  of  the  larger  plica- 
tions bounding  the  sinus  on  each  side  ;  beak  much  elevated, 
abruptly  incurved  over  the  apex  of  the  foramen ;  area  high, 
subtriangular,  strongly  concave,  as  long  as  the  hinge  line ; 
foramen  large,  liigher  than  wide ;  hinge  line  variable,  longer, 
shorter  or  equal  to  the  greatest  width  of  the  shell.  Dorsal 
valve  less  convex ;  mesial  fold  prominent  and  well  defined, 
marked  by  one  central  plication  near  the  beak,  which  is  sepa- 
rated into  five  or  seven  by  successive  subdivisions ;  beak  in- 
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Spirioera  Maconensis,  n.  sp. 

Shell  small,  gibbous,  varying  from  ovate  to  orbicular.  Ven- 
tral valve  rather  convex,  most  elevated  near  the  beak,  whence 
it  is  regularly  arched  to  the  margins ;  beak  large,  incurved ; 
perforation  orbicular  or  subovate ;  mesial  sinus  well  defined 
in  front,  but  usually  obsolete  towards  the  beak.  Dorsal  valve 
somewhat  smaller,  sub-orbicular,  most  convex  near  the  beak, 
slightly  flattened  towards  the  lateral  margins  ;  convex  along 
the  middle,  with  a  slight  mesial  sinus  on  the  anterior  portion 
of  adult  shells ;  beak  curved  bleneath  and  usually  breaking 
into  the  perforation  of  the  opposite  beak.  Surface  marked 
with  numerous  unequal,  subimbricating,  concentric  plications. 

Large  orbicular  specimen — ^Length,  .dO ;  breadth,  .50 ;  thick- 
ness, .30. 

Large  ovate  specimen — Length,  .55 ;  breadth,  .48 ;  thick- 
ness, .35. 

Common  in  the  Coal  Measures  of  Montgomery  county. 

Spiriobra  Charitonbnsis,  n.  ip. 

Shell  orbicular,  lenticular;  valves  regularly  and  about 
equally  convex ;  beaks  small.  Ventral  valve  very  regularly 
convex;  slightly  most  prominent  near  the  beak;  mesial 
sinus  slightlv  depressed  and  subangular  in  front;  obsolete 
near  the  beak ;  in  adult  specimens  the  anterior  portion  is  ex- 
tended in  a  linguiform  process  into  a  corresponding  elevation 
of  the  opposite  valve ;  beak  small,  perforated ;  the  circular 
aperture  partially  closed  by  the  beak  of  the  opposite  valve. 
Dorsal  valve  slightly  elongated  transversely,  regularly  con- 
vex ;  slightly  raised  along  the  center  into  an  obsolete  mesial 
fold,  which  becomes  more  elevated  and  rounded  in  front  in 
adult  specimens,  which  usually  have  a  depressed  line  dong 
the  center  of  the  mesial  fold  on  the  anterior  half  of  the  shell ; 
beak  small,  incurved  beneath  the  opposite  beak.  Surface 
marked  with  numerous  concentric  imoricating  folds,  which 
become  lamellose  and  conspicuous  near  the  border  of  adult 
specimens.  It  is  also  ornamented  by  numerous  fine  concen- 
tric stris.    Structure  punctate. 

Length,  1.10 ;  breaath,  1.10 ;  thickness,  .70. 
.  This  fossil  most  resembles  the  AthyrU  {Spirigera  f)  differ- 
eniitM  of  Mr.  McChesney,  but  it  is  more  orbicular  and  regu- 
larly lenticular,  and  the  mesial  sinus  is  much  less  developed, 
especially  towards  the  beak. 

Rare  in  the  Coal  Measures  of  Chariton  and  Randolph 
counties. 

Spirioxra  Jackboni,  n.  sp. 
Shell  rather  large,  elongate,  ovate,  striate,  punctate ;  broad 


648  TRANS.   OF  THE  ACAD.    OF   SCIENCE. 

wards  the  cardinal  extremities,  which  are  somewhat  produ- 
ced; mesial  fold  convex,  well  defined  and  bounded  by 
grooves  larger  and  deeper  than  those  separating  the  plica- 
tion ;  beak  incurved  against  the  lower  extremity  of  the  del- 
tidium.  Surface  marked  with  rounded  plications,  seven  to 
nine  on  each  side  of  the  mesial  fold,  and  eight  to  ten  on  each 
side  of  the  mesial  sinus.  There  is  also  one  plication,  some- 
what smaller  than  the  others,  on  each  slope  of  the  mesial 
fold  and  sinus.  The  plications  bounding  the  mesial  sinus  are 
larger  than  the  others ;  the  internal  casts  of  the  shell  shpw 
all  the  plications  less  distinctly.  The  shell  is  also  marked 
with  fine  imbricating  concentric  lamells  and  numerous  small 
punctures. 

This  species  is  more  nearly  allied  to  the  Cyrtia  umbonata 
of  Prof  Hall  than  to  any  other.  It  differs  however  from 
that  in  having  plications  on  the  mesial  fold  and  in  the  sinus 
of  the  ventralvalve ;  the  plications  are  more  numerous  and 
extend  to  the  beak ;  the  foramen  is  wider  at  the  base. 

Found  in  the  Hamilton  Group  of  Callaway  county.  Mo., 
where  it  appears  to  be  confined  to  a  stratum  of  bluish  brown 
limestone  not  more  than  six  inches  thick.  In  that  stratum 
it  is  very  abundant,  and,  so  far  as  observed,  is  accompanied 
by  but  two  other  species,  the  Atrypa  reticidaris  and  Spiri* 
gera  jFSdtonenMs. 

Cyrtia  occidentalis,  n.  sp. 

Shell  of  medium  size,  semi-conical.  Ventral  valve  high, 
semi-conical,  slightly  curved  from  the  beak  to  the  anterior 
and  lateral  margins ;  sinus  well  defined,  very  wide  and  flat- 
tened in  front ;  area  slightly  concave,  high  and  triangular — 
base  but  little  longer  than  the  slightly  curved  sides ;  foramen 
extending  from  the  beak  to  the  cardinal  line,  much  wider  at 
the  base,  and  not  closed  in  the  specimens  observed ;  beak 
pointed  and  slightly  incurved ;  dorsal  valve  convex,  some- 
what quadrangular,  much  broader  than  long ;  lateral  edges 
rounded  towards  the  cardinal  extremities ;  mesial  fold  broad 
and  convex  in  front ;  cardinal  line  shorter  than  the  greatest 
width  of  the  shell.  Surface  marked  with  some  fifteen  or 
twenty  rounded  plications  on  each  side  of  the  mesial  fold 
and  smus,  and  numerous  concentric  lamellose  lines,  which 
often  become  very  conspicuous  towards  the  margins ;  shell 
punctate. 

This  species  somewhat  resembles  the  Spirifer  cupera  of 
Prof.  Hall ;  but  the  mesial  fold  and  the  sinus  are  much  wider 
in  front,  the  cardinal  extremities  much  less  salient,  the  area 
higher  and  the  shell  punctate. 

V  ery  rare  in  the  Hamilton  Group  of  Callaway  county,  Mo., 
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on  the  anterior  portion ;  beak  long,  pointed,  incurved ;  fora- 
men large,  triangular.      Dorsal  valve  not  known. 

Length,  .75 ;  breadth,  .61. 

This  shell  differs  from  P.  galeatua  in  beine  much  more 
elongated ;  in  having  a  longer  and  more  pointed  beak,  and  in 
having  a  higher  and  larger  foramen. 

Rare  in  the  Devonian  rocks  at  the  base  of  the  Chemung 
Group  in  Moniteau  county. 

RhTNCBONCLLA  WAEEEirXNSIt,  n.  sp. 

Shell  small,  depressed,  orbiculo-cuneate,  wider  than  long. 
Ventral  valve  convex,  flattened  towards  the  lateral  margins, 
depressed  in  front ;  beak  long,  pointed,  moderately  incurved, 
and  projecting  beyond  the  beak  of  the  opposite  valve ;  me- 
sial sinus  broad  and  shallow  on  the  anterior  half  of  the  shell ; 
not  developed  on  the  posterior  part  towards  the  beak ;  mar- 
gins rounded  in  front ;  more  abruptly  curved  on  the  lateral 
margins ;  cuneate  towards  the  beak.  Dorsal  valve  regularly 
convex,  raised  in  front;  beak  small,  incurved  beneath  the 
beak  of  the  opposite  valve.  Surface  marked  by  about  twenty- 
three  rounded,  radiating  plications ;  about  three  in  the  me- 
sial sinus  and  as  many  on  the  opposite  fold ;  whole  finely 
punctate. 

Length,  .40 ;  breadth,  .45 ;  thickness,  .20. 

Rare  in  the  Lower  Devonian  rocks  of  Callaway  county. 

Rhtnchowella  EiiroENs,  n.  tp. 

Shell  large,  thick,  triangular,  plicated,  truncated  and  flat- 
tened in  front.  Ventral  valve  flattened,  triangular;  the  an- 
terior and  the  posterior  lateral  margins  abruptly  turned  up 
to  meet  the  dorsal  valve ;  the  anterior  lateral  margins  curved 
down  in  the  opposite  direction ;  beak  acuminate ;  sinus  wide 
and  shallow,  containing  about  eight  plications.  Dorsal  valve 
more  convex  ;  anterior  and  posterior  lateral  margins  abrupt- 
ly turned  down  to  meet  the  opposite  valve ;  strongly  arched 
towards  the  anterior  lateral  margins.  The  junction  of  the 
valves  is  sharply  and  deeply  serrated.  Surface  marked  with 
about  fourteen  large  plications  on  each  valve. 

Length,  1.90 ;  breadth,  1.43 ;  thickness,  .99. 

This  species  was  discovered  in  the  chert  beds  of  the  En- 
crinital  Limestone  of  Callaway  county,  by  Prof.  Kemper. 

Retzia  Obaoensis,  n.  tp. 

Shell  rather  large,  ovate,  gibbous,  costate.  Ventral  valve 
very  convex,  highest  near  the  beak,  regularly  arched  from  the 
beak  to  the  anterior  margin,  somewhat  flattened  in  front ; 
beak  large,  elongate,  perforated ;  perforation  oblique,  circu- 
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lar;  anterior  margin  rounded.  Dorsal  valve  smaller,  ma 
convex  along  tlio  middle,  subflattened  towards  the  later 
marginB,  highest  near  tlie  beak  ;  beak  large,  pointed,  incur 
ed  benoath  and  in  contact  with  the  opposite  beak.  Surfac 
marked  with  numeroiia  small,  depressed,  radiating  costSB,  an 
by  fine  concentric  Btriffi  and  a  few  distinct  lines  of  growth. 

Length,  1.22;  breadth,  .95;  thickness,  .75. 

This  fossil  has  been  confounded  with  Terebratula  (Jtetzia 
Marcyi  of  Dr.  Shamard,  bnt  it  is  very  distinct.  It  is  muc 
larger,  its  costs  are  much  more  numerous,  and  it  baa  conceij 
trie  strisE.  It  also  has  the  general  appearance  of  M.  vera  < 
Prof.  Hall ;  but  it  has  much  finer  costte,  is  more  gibbous,  an 
not  80  wide  io  front.  It  also  resembles  some  varieties  < 
hattala  of  Sowerby,  but  its  markings  will  always  distitiguis 
it  from  that  species. 

Very  rare  in  the  Chemung  rocks  of  Cooper  and  Bento: 
counties. 

SiTZIA  (?)    POPEAMA,    n.  Sp. 

Shell  elongate,  subovate,  widest  near  the  middle,  rounder 
in  front,  snbcuneate  towards  the  beaks ;  gibbons  near  tli< 
beaks,  but  much  flattened  towards  the  front  and  lateral  mai 
gins,  where  the  valves  form  a  sharp,  thin  edge.  Ventral  valvi 
larger,  more  convex;  beak  large,  elongate,  incurved ;  foramei 
oblique,  round;  area  small,  triangular;  cardinal  mareia 
thickened.  Dorsal  valve  convex  towards  the  beak  and  flat 
tened  towards  the  lateral  and  anterior  margins ;  beak  rathe 
large,  cuspidate,  slightly  incurved.  Surface  finely  punctate 
punctures  arranged  in  regular  concentric  lines  and  in  less  ro 
gular  longitudinal  rows,  The  cast  is  usually  marked  witl 
unequal,  obsolete,  longitudinal  costs. 

Length,  .1 ;  breadth,  .71 ;  thickness,  .42. 

This  fossil  may  be  distinguished  from  R.  O&ngentia  by 
want  of  costm.  It  resembles  R.  fimformis  of  M.  Verneni 
with  which  it  has  been  confounded,  but  it  is  very  distinct  I 
is  thickest  near  the  beaks,  and  is  much  more  compreaaed  ii 
form  than  the  specimens  of  the  European  shell  before  me. 

ACEPHALA. 
Edmokdia  Mariohekiib,  n.  sp. 

Sliell  large,  gibbous,  sub-quadrangular.  Valves  very  con 
vex  ;  flattened  or  concave  towards  the  posterior  cardinal  l»oi 
der;  abruptly  arched  to  near  the  anterior  cardinal  mar^ii 
and  then  recurved,  giving  a  sharp,  thin  edge ;  regularly  arc£ei 
to  the  ventral  margin ;  ventral  margin  regularly  arched ;  an 
tenor  and  posterior  margins  arched  and  inclined  towards  th' 
beaks ;  umoones  large  and  convex ;  beaks  contiguons  aear« 
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the  anterior  extremity.     Surface  marked  with  fine  concent nc 
striflB  and  obsolete  plications. 

Length,  1.95;  height,  1.41 ;  thickness,  1.31. 

Rare  in  the  Chouteau  Limestone  of  Cooper  county. 

CaRDIOMORPHA  (?)    TRIANOULATA,    n.    Sp. 

Shell  small,  sub-triangular.  Valves  narrow  and  sharply 
rounded  at  the  anterior  extremity ;  wider  at  the  posterior 
end;  flattened  towards  the  ventral  margin,  which  is  slightly 
arched ;  umbones  depressed ;  beaks  small,  strongly  incurved, 
contiguous,  nearer  the  anterior  extremity ;  area  long,  narrow, 
longitudinally  striate ;  areola  concave,  lanceolate ;  somewhat 
rounded  ridges  extend  from  the  beaks  to  the  posterior  ven- 
tral margin.  Surface  marked  with  numerous,  unequal,  con- 
centric, subangular,  plications  and  by  fine  concentric  strise. 

Length,  1.04  ;  height,  .79 ;  thickness,  .41. 

Also  found  in  the  Chouteau  Limestone  of  Cooper  county, 
associated  with  Cardinia  occidentalisy  Ooniatites  JETolmesiij 
G.  Oaagensis^  Spirifer  MissouriensiSj  and  Sp.  Cooperensis, 

Cardinia  occidentalism  n.  sp. 

Shell  gibbous,  subovate,  plicate.  Valves  very  convex,  sub- 
flattened  towards  the  posterior  cardinal  border ;  anterior  ex- 
tremity wide  and  regularly  rounded  ;  ventral  margin  convex, 
most  abruptly  arched  towards  the  posterior  margin ;  poste- 
rior extremity  narrower  and  more  sharply  rounded  ;  umbones 
large  and  convex;  beaks  large,  strongly  incurved,  conti- 
guous, near  the  anterior  extremity ;  profile  concave  from  the 
beaks  to  the  anterior  cardinal  border,  straight  from  the  beaks 
to  the  posterior  cardinal  border.  Surface  marked  by  numer- 
ous large,  subangular,  unequal,  concentric  plications. 

Length,  1.19;  height,  .88;  thickness,  .63. 

This  fossil  is  abundant  in  the  Chouteau  Limestone  of  Coop- 
er, Saline,  and  Moniteau  counties. 

Var.  minor  is  much  smaller,  and  more  orbicular.  It  is 
found  in  the  same  rocks,  and  is  probably  a  distinct  species ; 
but  I  have  thought  it  best  to  place  it  in  this  connection  till 
more  perfect  specimens  are  obtained  for  accurate  comparison. 

Solbn(?)  MissoumicNsis,  n.  sp. 

Shell,  large,  elongate,  compressed  and  widest  towards  the 
posterior  extremity,  with  an  angular  ridge  from  the  umbo  to 
the  angle  of  the  posterior  and  ventral  margins ;  flattened  or 
concave  on  the  posterior  cardinal  slopes,  and  slightly  convex 
towards  the  ventral  margin.  Posterior  margin  straight, 
oblique ;  ventral  margin  slightly  and  regularly  convex  ;  car- 
dinal border  nearly  straight  back  of  the  beaks ;  anterior  ex- 
tremitv  narrow  and  rounded.  Surface  marked  by  strong  pli- 
87 
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and  rounded  in  front.  Ventral  valve  very  convex,  strongly 
arched  longitudinally ;  umbo  large ;  beak  large,  strongly  in- 
curved ;  perforation  subovate ;  mesial  sinus  wanting  or  rare- 
ly obsolete.  Dorsal  valve  less  convex,  most  prominent  near 
the  beak,  ovate,  flattened  in  front ;  umbo  large ;  beak  short, 
incurved  beneath  and  cutting  into  the  periphery  of  the  per- 
foration of  the  opposite  beak ;  mesial  fold  wanting.  Surface 
marked  with  numerous  concentric  lines  of  growth,  which  be- 
come very  distinct  and  sublamellose  near  the  margin.  It  is 
also  ornamented  with  very  fine  concentric  and  radiating 
striee. 

Length,  1.32 ;  breadth,  1.02 ;  thickness,  .63. 

This  fossil  was  discovered  by  Dr.  Norwood,  in  the  Upper 
Coal  Measures  of  Cass  county. 

Spibioera  Hawnix,  n.  sp. 

Shell  very  gibbous,  elongate,  nearly  as  thick  as  wide,  ellip- 
soidal, striate.  Ventral  valve  regularly  arched  from  the  beak 
to  the  anterior  margin,  which  is  very  much  prolonged  into 
the  fold  of  the  opposite  valve ;  curved  abruptly  towards  the 
lateral  margins ;  mesial  sinus  broad  and  subcarinate  in  front, 
but  obsolete  towards  the  beak;  bounded  by  ridges  which 
terminate  at  the  base  of  the  large  linguiform  process  in  front ; 
beak  large,  strongly  incurved;  perforation  small,  circular. 
Dorsal  valve  about  as  large  and  convex  as  the  ventral ;  most 
prominent  near  the  beak,  whence  it  is  nearly  straight  along 
the  mesial  fold  to  the  anterior  margin ;  mesial  fold  much  ele- 
vated and  rounded  in  front,  presenting  a  well  defined  sinus 
on  each  side  of  the  anterior  portion — these  sinuses  corres- 
pond to  the  ridges  bounding  the  sinus  of  the  ventral  valve ; 
beak  strongly  incurved  beneath  the  beak  of  the  opposite 
valve.  Surface  marked  by  numerous  concentric  folds  and  fine 
concentric  and  still  finer  longitudinal  striae ;  when  partly  ex- 
foliated, it  exhibits  small  longitudinal  costSB  ;  the  whole  punc- 
tate. 

Length,  .84 ;  width,  .76 ;  thickness,  .55. 

Length,  .90 ;  width,  .73 ;  thickness,  .82. 

This  fossil  is  most  like  Sp,  suhtilita  of  Prof.  Hall,  but  it  is 
more  gibbous,  more  elliptical  and  has  the  fine  striations  dif- 
ferent from  that  species. 

Coal  Measures  of  the  State  of  Missouri. 

PfiNTAMERUS   SaLINENSIS,   D.   Sp. 

Shell  small,  ovate,  plicate,  with  a  long  pointed  beak  on  the 
ventral  valve.  Ventral  valve  gibbous,  highest  near  the  beak  • 
gradually  arched  towards  the  anterior  margin,  but  much  more 
abruptly  towards  the  lateral  and  cardinal  borders ;  flattened 
in  front  and  marked  with  nine  or  ten  depressed  plications 
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on  the  anterior  portion ;  beak  long,  pointed,  incurved  ;  fora- 
men large,  triangular.      Dorsal  valve  not  known. 

Length,  .75  ;  breadth,  .61. 

This  shell  differs  from  P.  gdleatua  in  being  much  more 
elongated ;  in  having  a  longer  and  more  pointed  beak,  and  in 
having  a  higher  and  larger  foramen. 

Rare  in  the  Devonian  rocks  at  the  base  of  the  Chemung 
Group  in  Moniteau  county. 

RhTNCBONCLLA   WAERElTENSIt,  11.   Sp. 

Shell  small,  depressed,  orbiculo-cuneate,  wider  than  long. 
Ventral  valve  convex,  flattened  towards  the  lateral  margins, 
depressed  in  front ;  beak  long,  pointed,  moderately  incurved, 
and  projecting  beyond  the  beak  of  the  opposite  valve ;  me- 
sial sinus  broad  and  shallow  on  the  anterior  half  of  the  shell ; 
not  developed  on  the  posterior  part  towards  the  beak ;  mar- 
gins rounded  in  front ;  more  abruptly  curved  on  the  lateral 
margins ;  cuneate  towards  the  beak.  Dorsal  valve  regularly 
convex,  raised  in  front;  beak  small,  incurved  beneath  the 
beak  of  the  opposite  valve.  Surface  marked  by  about  twenty- 
three  rounded,  radiating  plications ;  about  three  in  the  me- 
sial sinus  and  as  many  on  the  opposite  fold ;  whole  finely 
punctate. 

Length,  .40 ;  breadth,  .45 ;  thickness,  .20. 

Rare  in  the  Lower  Devonian  rocks  of  Callaway  county. 

Rhtnchowella  einoens,  n.  tp. 

Shell  large,  thick,  triangular,  plicated,  truncated  and  flat- 
tened in  front.  Ventral  valve  flattened,  triangular;  the  an- 
terior and  the  posterior  lateral  margins  abruptly  turned  up 
to  meet  the  dorsal  valve ;  the  anterior  lateral  margins  curved 
down  in  the  opposite  direction  ;  beak  acuminate ;  sinus  wide 
and  shallow,  containing  about  eight  plications.  Dorsal  valve 
more  convex  ;  anterior  and  posterior  lateral  margins  abrupt- 
ly turned  down  to  meet  the  opposite  valve ;  strongly  arched 
towards  the  anterior  lateral  margins.  The  junction  of  the 
valves  is  sharply  and  deeply  serrated.  Surface  marked  with 
about  fourteen  large  plications  on  each  valve. 

Length,  1.90 ;  breadth,  1.43 ;  thickness,  .99. 

This  species  was  discovered  in  the  chert  beds  of  the  En- 
crinital  Limestone  of  Callaway  county,  by  Prof.  Kemper. 

ReTZIA  OtAOENSIS,  D.    Sp. 

Shell  rather  large,  ovate,  gibbous,  costate.  Ventral  valve 
very  convex,  highest  near  tiie  beak,  regularly  arched  from  the 
beak  to  the  anterior  margin,  somewhat  flattened  in  front ; 
beak  large,  elongate,  perforated ;  perforation  oblique,  circu- 
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lar;  anterior  margin  rounded.  Dorsal  valve  smaller,  most 
convex  along  the  middle,  subflattened  towards  the  lateral 
margins,  highest  near  the  beak ;  beak  large,  pointed,  incurv- 
ed l^neath  and  in  contact  with  the  opposite  beak.  Surface 
marked  with  numerous  small,  depressed,  radiating  costse,  and 
by  fine  concentric  strisB  and  a  few  distinct  lines  of  growth. 

Length,  1.22 ;  breadth,  .95 ;  thickness,  .75. 

This  fossil  has  been  confounded  with  TerebrattUa  (JRetzid) 
Marcyi  of  Dr.  Shumard,  but  it  is  very  distinct.  It  is  much 
larger,  its  cost®  are  much  more  numerous,  and  it  has  concen- 
tric striffi.  It  also  has  the  general  appearance  of  It.  vera  of 
Prof.  Hall ;  but  it  has  much  finer  cost®,  is  more  gibbous,  and 
not  so  wide  in  front.  It  also  resembles  some  varieties  of 
Juistata  of  Sowerby,  but  its  markings  will  always  distinguish 
it  from  that  species. 

Very  rare  m  the  Chemung  rocks  of  Cooper  and  Benton 
counties. 

Retzia  (?)  PopEAWA,  n.  sp. 

Shell  elongate,  subovate,  widest  near  the  middle,  rounded 
in  front,  subcuneate  towards  the  beaks ;  gibbous  near  the 
beaks,  but  much  flattened  towards  the  front  and  lateral  mar- 
gins, where  the  valves  form  a  sharp,  thin  edge.  Ventral  valve 
larger,  more  convex ;  beak  large,  elongate,  incurved ;  foramen 
oblique,  round;  area  small,  triangular;  cardinal  margins 
thickened.  Dorsal  valve  convex  towards  the  beak  and  flat- 
tened towards  the  lateral  and  anterior  margins ;  beak  rather 
large,  cuspidate,  slightly  incurved.  Surface  finely  punctate  ; 
punctures  arranged  in  regular  concentric  lines  and  in  less  re- 
gular longitudinal  rows.  The  cast  is  usually  marked  with 
unequal,  obsolete,  longitudinal  costs. 

Length,  .1 ;  breadth,  .71 ;  thickness,  .42. 

This  fossil  may  be  distinguished  from  It.  Osagensia  by  a 
want  of  costae.  It  resembles  M,  fusiformis  of  M.  Vemeuil, 
with  which  it  has  been  confounded,  but  it  is  very  distinct  It 
is  thickest  near  the  beaks,  and  is  much  more  compressed  in 
form  than  the  specimens  of  the  European  shell  before  me. 

ACEPHALA. 
Edmondia  Mabxonensxs,  n.  sp. 

Shell  large,  gibbous,  sub-quadrangular.  Valves  very  con- 
vex ;  flattened  or  concave  towards  the  posterior  cardinal  bor- 
der;  abruptly  arched  to  near  the  anterior  cardinal  margin, 
and  then  recurved,  giving  a  sharp,  thin  edge  ;  regularly  arched 
to  the  ventral  margin ;  ventral  margin  regularly  arched  ;  an- 
terior and  posterior  margins  arched  and  inclined  towards  the 
beaks ;  umoones  large  and  convex ;  beaks  contiguous  nearer 
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the  anterior  extremity.     Surface  marked  with  fine  concentnc 
striflB  and  obsolete  plications. 

Length,  1.95;  height,  1.41 ;  thickness,  1.31. 

Rare  in  the  Chouteau  Limestone  of  Cooper  county. 

CaRDIOMORPHA  (?)    TRIANOULATA,   n.    Sp. 

Shell  small,  sub-triangular.  Valves  narrow  and  sharply 
rounded  at  the  anterior  extremity ;  wider  at  the  posterior 
end ;  flattened  towards  the  ventral  margin,  which  is  slightly 
arched ;  umbones  depressed ;  beaks  small,  strongly  incurved, 
contiguous,  nearer  the  anterior  extremity  ;  area  long,  narrow, 
longitudinally  striate ;  areola  concave,  lanceolate ;  somewhat 
rounded  ridges  extend  from  the  beaks  to  the  posterior  ven- 
tral margin.  Surface  marked  with  numerous,  unequal,  con- 
centric, subangular,  plications  and  by  fine  concentric  striae. 

Length,  1.04  ;  height,  .79 ;  thickness,  .41. 

Also  found  in  the  Chouteau  Limestone  of  Cooper  county, 
associated  with  Cardinia  occidentalism  Ooniatites  Hblmesiij 
G.  Osagensis^  Spirifer  Missouriensis^  and  Sp.  Cooperensis. 

Cardinia  occidentalism  n.  sp. 

Shell  gibbous,  subovate,  plicate.  Valves  very  convex,  sub- 
flattened  towards  the  posterior  cardinal  border ;  anterior  ex- 
tremity wide  and  regularly  rounded  ;  ventral  margin  convex, 
most  abruptly  arched  towards  the  posterior  margin ;  poste- 
rior extremity  narrower  and  more  sharply  rounded  ;  umbones 
large  and  convex;  beaks  large,  strongly  incurved,  conti- 
guous, near  the  anterior  extremity ;  profile  concave  from  the 
beaks  to  the  anterior  cardinal  border,  straight  from  the  beaks 
to  the  posterior  cardinal  border.  Surface  marked  by  numer- 
ous large,  subangular,  unequal,  concentric  plications. 

Length,  1.19;  height,  .88;  thickness,  .63. 

This  fossil  is  abundant  in  the  Chouteau  Limestone  of  Coop- 
er, Saline,  and  Moniteau  counties. 

Var.  minor  is  much  smaller,  and  more  orbicular.  It  is 
found  in  the  same  rocks,  and  is  probably  a  distinct  species ; 
but  I  have  thought  it  best  to  place  it  in  this  connection  till 
more  perfect  specimens  are  obtained  for  accurate  comparison. 

Solbn(?)  Missouriensis,  n.  sp. 

Shell,  large,  elongate,  compressed  and  widest  towards  the 
posterior  extremity,  with  an  angular  ridge  from  the  umbo  to 
the  angle  of  the  posterior  and  ventral  mai^ns ;  flattened  or 
concave  on  the  posterior  cardinal  slopes,  and  slightly  convex 
towards  the  ventral  margin.  Posterior  margin  straight, 
oblique ;  ventral  margin  slightly  and  regularly  convex ;  car- 
dinal border  nearly  straight  back  of  the  beaks ;  anterior  ex- 
tremity narrow  and  rounded.  Surface  marked  by  strong  pli- 
87 
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catioDB  and  fine  atriro  parallel  to  the  ventra],    posterior 
anterior  margins,  ^nd  by  plications  ratiiating  Iroin  tlie  bealt 
which  are  soon  interrupted,  and  wholly  disappear  before  the 
reach  tlie  middle  of  the  shell,  giving  the  anterior  cardial 
portion  of  the  shei!  a  tuberculated  appearance. 

Length,  5.36  ;  height,  1.51 ;  thickness,  .82. 

This  rare  fossil  was  discovered  by  Mr.  Broadhoad  in  Pit 
county. 

Shell  large,  recurved,  subcylindrical,  but  flattened,  taperei 
and  rounded  towards  the  posterior  extremity.  Valves  ar 
convex  in  the  middle  and  towards  the  anterior  cxtremitj 
flattened  toward  the  posterior;  anterior  margin  oblique  an 
convex;  ventral  margin  convex,  curve  increasing  toward 
the  posterior  extremity ;  cardinal  margin  concave  ;  are*  stri 
ated  longitudinally;  umbones  large,  prominent.  Surlaa 
marked  with  broad  folds  and  fine  strisB,  parallel  to  the  ver 
tral  margin. 

Length,  4.41 ;  height,  1.69;  thickness,  1.39, 

From  the  limestones  of  the  Coal  Measures  in  Clay  countj 

pEGTtK    MaLLII,    n.    8p. 

Shell  small,  ovate,  coarsely  plicate.  Left  valve  convex 
raised  portion  uuneate  towards  the  lieak,  marked  with  &boi 
sixteen  high,  rounded,  radiating  ribs,  (which  are  increaw 
by  implantation  near  the  beak)  and  by  fine  concentric  stri 
and  very  distinct  lines  of  growth;  anterior  wing  very  di 
tinct,  triangular,  marked  with  stiira  parallel  to  the  ant«ri< 
margin ;  posterior  wing  longer,  more  acuminate,  titarke 
with  strong  stris  parallel  to  the  posterior  mai^n  ;  sinus  a 
the  posterior  mntgin  deep,  broad,  and  more  abruptly  curve 
towards  the  cardinal  border;  beak  small,  depressed. 

Length,  .46 ;  height,  .44 ;  length  of  posterior  wing,  .23 
length  of  anterior  wing,  .10. 

This  fossil  resenables  the  Pecten  occidentalia  of  Dr.  Sht 
mard,  but  it  is  longer  in  proportion  ;  it  has  fewer  ribs,  wbi« 
are  not  mcreased  by  bifurcation  as  in  that  species. 

It  was  discovered  by  Maj.  Hawn  in  the  Coat  rocks  at  TVll 
low  Springs,  K.  T. 

GASTEROPODA. 

COHTTLAHIA    MaHIOKENSIS,    n.    ip. 

Shell  pyramidal,  qundrilateriil.  Base  rhombic ;  obtnsc  h 
teral  edges  deeply  sulcate ;  sides  marked  with  two  seta  < 
high,  gr-inulatcd,  transverse  costie ;  they  commence  on  ih 
margins  and  curve  towards  the  base,  then  paiitially  back  an 
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meet  or  intersect  in  the  middle,  forming  an  obsolete  mesial 
line  where  the  two  sets  meet ;  the  spaces  between  the  costsB 
twice  as  wide  as  the  costie.  There  are  twenty  costas  in  a 
space  equal  to  the  width  of  the  side,  at  the  place  counted. 
The  sulcations  are  marked  with  obsolete,  irregular  strisB. 

This  species  has  the  general  appearance  of  the  (7.  Missou- 
riensiSy  but  may  be  easily  distinguished  by  the  granulations 
of  the  cost®  and  by  the  greater  number  of  costse. 

Very  rare  in  the  Upper  Hamilton  Shales  at  Hannibal  and 
other  places  in  Marion  county. 

CONULABIA  TBIPLIGATA,  O.   8p. 

Shell  very  small,  pyramidal  and  quadrilateral.  Base  rhom- 
bic ;  obtuse  lateral  ed^es  marked  with  a  deep,  broad  sulca- 
tion ;  sides  marked  with  high,  granular,  transverse  costse ; 
costae  arched,  the  convexity  towards  the  apex  of  the  shell ; 
they  are  triplicate,  composed  of  one  high  central  ridge  in 
the  middle  and  one  lower  on  each  side,  all  granulated.  There 
are  eight  triplicate  costse  in  a  space  equal  to  the  width  of  the 
side  where  counted. 

This  beautiful  little  fossil  may  be  distinguished  from  all 
others  by  its  peculiar  markings. 

Associated  with  (7.  Marionensis  in  the  Upper  Hamilton 
Shales  in  Marion  county. 

CONULARIA  MrsSOUBIENSIS,  O.   Sp. 

Shell  large,  in  the  form  of  an  elongated  four-sided  pyramid 
with  a  depressed  rhombic  base.  The  obtuse  lateral  edges  are 
marked  by  deep  angular  sulcations ;  the  acute  lateral  edges 
subcarinated.  Surface  polished ;  each  of  the  four  sides  mark- 
ed by  ilexuous,  high,  sharp  plications.  There  are  two  sets  of 
plications  on  each  side ;  they  commence  on  the  sides  and 
curve  towards  the  base,  then  partially  back,  when  they  meet 
or  intersect  in  the  middle,  forming  an  indistinct  longitudinal 
sulcation  along  the  middle  of  each  side ;  the  space  between 
the  plications  is  at  least  twice  as  wide  as  the  plications. 
There  are  ten  plications  in  a  space  equal  to  the  width  of  the 
side  where  they  are  situated. 

From  the  Carboniferous  Limestone  of  Cooper  county. 

Tbochus  Mi88onBiB2f8i8,  n.  sp. 

Shell  very  large,  obliquely  conico-pyramidal ;  surface  high- 
ly polished  and  beautifully  cancellated ;  base  broad,  concave ; 
whorls  about  eight,  carinated  above  and  below;  lower  and 
outer  surfaces  flattened,  scarcely  convex,  meeting  at  an  acute 
angle ;  upper  surface  slightly  concave  to  fit  the  under  surface 
of  the  whorl  above,  and  forms  with  the  outer  surface  an  ob- 
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tuse  angle;  the  lower  edge  of  each  whorl  projects  a  little  be- 
yond the  upper  edge  of  the  whorl  below ;  the  lower  and  out- 
er surfaces  are  ornamented  with  numerous  unequal  revolving 
striffi,  crossed  by  transverse  strise  oblique,  and  parallel  to  the 
margins  of  the  aperture ;  those  on  the  lower  surface  more  or 
less  sigmoid ;  aperture  oblique,  subrhomboidal. 
Height,  3.25 ;  width  of  base,  3.85. 

This  rare  species  is  perhaps  the  largest  known  Trochus,  It 
still  retains  its  pristine  luster  and  gracefully  cancellated  sur- 
face. It  very  much  resembles  T,  marmoratus,  Lam.,  of  the 
present  seas ;  but  it  has  fewer  whorls,  a  broader  and  more 
concave  base,  finer  and  more  delicate  markings. 

The  magnificent  specimen  before  me  was  discovered  by 
Col.  Wm.  Gilpin  in  the  Coal  Measures  of  Jackson  county, 
and  was  presented  to  Dr.  Norwood  for  the  State  Collection. 

LiTTOBiNA  Whbeleri,  n.  sp. 

Shell  small,  subglobose,  granulated.  Spire  short,  depres- 
sed ;  whorls  three,  convex  ;  the  last  large  and  inflated ;  su- 
ture impressed ;  aperture  slightly  oblique,  oval ;  surface  cov- 
ered with  small  semiglobular  granules,  each  of  which  has  a 
slight  depression  in  its  summit. 

Length,  ,27 ;  breadth,  ,23 ;  length  of  aperture,  .19 ;  breadth 
of  aperture,  .14. 

This  unique  little  shell  was  discovered  by  Mr.  Broadhead, 
in  the  Coal  Measures  of  Monroe  county. 

CEPHALOPODA. 

Nautilus  Lawsix,  d.  sp. 

Shell  very  large ;  septa  very  numerous  and  very  convex ; 
volutions  depressed  on  the  dorsal  surface,  somewhat  flatten- 
ed on  the  sides,  and  flattened  or  concave  on  the  inner  sur- 
face ;  taper  gradual ;  aperture  elliptical. 

Diameter  of  the  shell,  10.75  inches ;  length  of  aperture,  4 
inches ;  width,  3.25. 

This  large  and  very  rare  fossil  was  discovered  by  President 
Laws  of  Westminster  College,  in  the  lower  beds  of  the 
Hamilton  rocks  of  Callaway  county,  where  it  is  associated 
with  Strophodonta  cyrnhiforrnis^  S.  navaliSy  S,  Kemperi^ 
8.  inflexa^  and  Spiri/er  amarus. 

Nautilus  Gilpini,  n.  sp. 

Shell  very  large,  flattened  on  the  outer  margin;  whorls 
rapidly  increasing ;  last  chamber  very  large.  Whorls  few, 
much  flattened  on  the  outer  margin  ;  sharply  rounded  on  the 
sides ;  the  last  is  very  large  and  nearly  conceals  the  others ; 
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umbilicus  large,  deep,  cylindrical  within,  expanding  rapidly 
outward;  aperture  wide  and  short,  much  modified  by  the 
preceding  whorl;  has  a  broad  sinus  in  front;  septa  very 
convex,  arched  on  the  outer  margin  and  nearly  straight  on 
the  sides.  The  cast  shows  longitudinal  striae  on  the  center 
of  the  outer  margin  of  the  whorls. 

Width  of  aperture,  3.21 ;  length  of  aperture,  2.05. 

This  fine  Nautilus  was  presented  to  the  Geolo^cal  Survey 
by  Col.  Wm.  Gilpin,  who  obtained  it  at  Wayne  City  in  the 
Coal  Measures. 

GONIATITBS  OSAGBNglS,   D.   8p. 

Shell  small,  discoid,  moderately  convex,  having  internal, 
transverse  strengthening  ridges,  which  vary  from  four  to  six 
in  the  outer  whorl,  as  indicated  by  th«e  constrictions  on  the 
cast ;  umbilicus  small,  deep,  slightly  infundibuliform ;  septa 
form  a  broad,  shallow,  forward  curve  on  the  sides,  and  a  more 
abrupt  backward  sinus  on  the  dorsal  margin ;  constrictions 
slightly  curved ;  aperture  large,  0.25  long  and  0.30  wide ;  di- 
ameter of  the  shell,  0.88 ;  whorls  rounded  on  the  dorsal  mar- 
gin, flattened  on  the  sides. 

This  beautiful  little  species  resembles  (?.  microncUus  of 
Phillips  (Geol.  York.,  PI.  XIX.,  p.  234),  but  is  easily  distin- 
guished by  the  septa. 

Abundant  in  the  Chemung  rocks  of  Cooper  and  Moniteau 
counties. 

GONIATITES  (?)    HOLMESII,   n.   8p. 

Shell  flattened,  discoid,  sharply  rounded  on  the  dorsal  mar- 
gin ;  umbilicus  rather  small  infundibuliform  ;  whorls  decreas- 
ing rapidly ;  aperture  elongate ;  a  rounded  sinus  *  ia  front ; 
septa  not  seen ;  no  constrictions  on  the  cast. 

JDiameter  of  shell,  1.02 ;  thickness,  .30;  length  of  aperture, 
.54  ;  width  of  aperture,  .38. 

This  fossil  is  less  convex  with  a  greater  diameter  than  Q. 
OsageriMS  above  described. 

Rare  in  the  Chemung  rocks  of  Cooper  county ;  casts  only 
have  been  obtained. 

GONIATITSS  MOROANENSIS,  n.  Sp. 

Shell  very  small,  gibbous,  subdiscoidal,  broadly  rounded  on 
the  dorsal  margin;  umbilicus  small,  deep,  subinfundibuli- 
form ;  whorls  tapering  moderately,  regularly  rounded  from 
the  umbilicus  to  the  dorsal  margin ;  constrictions  three  or 
four  deep  and  broad,  scarcely  flexuous ;  aperture  short  and 
broad ;  septa  not  seen  ;  casts  only  discovered. 

Diameter,  .38;  thickness,  21;  length  of  aperture,  .10; 
width  of  aperture,  .23. 
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This  beautiful  little  fossil  nearly  resembles  the  G,  auris  of 
the  Upper  Devonian  rocks  of  the  Eifel ;  but  it  is  more  con- 
vex, tapers  more  gradually,  has  a  smaller  umbilicus  and  a 
shorter  aperture. 

Very  rare  in  the  Chemung  rocks  of  Missouri.  The  Chou- 
teau Limestone  has  furnished  all  the  specimens  in  the  State 
Cabinet. 

Orthocerab  Chemunoense,  n.  sp. 

Shell  small,  tapering  moderately ;  transverse  section  ellip- 
tical ;  septa  very  concave ;  distant  nearly  half  the  shorter  di- 
ameter ;  siphuncle  small,  central. 

Longest  diameter,  .64 ;  shorter  diameter,  .51 ;  distance  of 
septa,  .24 ;  diameter  of  siphuncle,  .06. 

This  fossil  is  very  like  0.  ovalia  of  Phillips  (Geol.  York., 
Vol.  II.,  p.  238)  ;  but  the  siphuncle  is  more  central  in  our 
species. 

Rare  in  the  Lithographic  Limestone  of  Marion  and  Pike 
counties. 

The  variety  Chouteateense  may  always  be  distinguish- 
ed by  the  comparative  distance  of  the  septa,  which  are  sepa- 
rated only  one-fourth  of  the  lesser  diameter. 

Abundant  in  the  Chouteau  Limestone  of  Cooper  county. 


Notes  on  the  Grape-vines  op  Missouri. 
By  Geo.  Enoelmann,  M.D. 

• 

In  the  Transactions  of  the  Academy  (p.  156  of  this  volume) 
Prof.  Swallow  has  published  an  interesting  contribution  on 
the  adaptation  of  our  State  to  the  cultivation  of  the  grape- 
vine. The  article,  abounding  in  valuable  information,  con- 
tains some  inaccuracies,  which,  as  the  whole  subject  is  so 
very  interesting  and  important,  it  may  not  be  improper  here 
to  indicate. 

The  grape-vines  proper  (gen.  Vitis^  sect.  Vitts)  indigenous 
to  Missouri  are  Vitis  ceativalis  and  Vitis  cordifolia,  with  their 
numberless  varieties;  popularly  speaking,  they  are  distin- 
guished as  the  Summer  Chape  and  the  Winter  or  JFVost 
Grape^  also  sometimes  called  Fox  Qrape,  The  former  ctows 
on  uplands  in  open  woods  and  thickets,  is  of  smaller  dimen- 
sions, has  deeply  lobed  leaves  with  rounded  sinuses  of  the 
lobes,  covered  when  young  with  a  rose-red  down,  more  or 
less  naked  above  when  old,  and  bears  smaller  bunches  of  lar- 

§er  berries,  ripening  and  edible  earlier,  say  in  August  and 
eptember,  whence  the  name. 
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The  winter-grape,  Vttis  cordifolia^  grows  in  richer  soil, 
usually  in  shady  woods,  on  our  river  banks  and  in  their  bot- 
toms, attaining  the  greatest  dimensions  (sometimes  10  inches 
in  thickness  and  80  or  more  feet  in  height)  ;  it  has  undivided 
or  (with  us)  usually  slightly  lobed  leaves  with  sharp  sinuses 
between  the  lobes,  entirely  naked  even  when  young  or  cov- 
ered with  a  slight  whitish  down,  and  bears  smaller  berries  in 
larger  bunches,  ripening  and  edible  not  before  October  or  even 
November.  Those  that  have  experimented  on  them  contend 
that,  notwithstanding  this,  the  wme  made  of  this  winter-grape 
is  by  far  superior  to  that  made  of  the  summer  grape. 

Both  these  species  are  extremely  variable,  and  it  is  quite 
probable  that,  being  dioBcious,*  they  by  hybridization  pro- 
duce intermediate  forms,  which  may  become  of  interest  to  the 
cultivator,  and  may  indicate  the  method  by  which  to  produce 
valuable  new  varieties.! 

These  are  the  principal  if  not  the  only  species  of  Vttis 
proper,  in  our  State,  and  they  grow  in  all  its  counties  as  well 
as  throughout  the  Mississippi  valley.  They  are  comprised  in 
Prof.  Swallow's  enumeration  under  No.  1  to  4,  p.  160-161. 
His  No.  1,  Vi  Xfdbrusca,  is  not  the  plant  which  LinnaBus  has 
designated  by  this  name  and  which  to  eastern  botanists  is 
known  as  such.  This,  the  true  Vitis  I^dbrusca^  is  a  plant 
with  rusty  woolly  leaves  (naked  above  when  old),  bearing 
very  large  pulpy  berries  of  a  foxy  taste,  whence  the  popular 
name  of  fox  grape  in  the  eastern  States.  It  is  found,  as  far 
as  I  am  infoimed,  all  along  the  Atlantic  slope  and  up  into  the 
Alleghany  Mountains,  but  does  not  extend  into  the  Missis- 
sippi valley.  It  is  considered  to  be  the  mother  plant  of  the 
cultivated  Catawba,  Isabella,  and  other  American  varieties. 

Vitis  Lahrusca  of  Prof.  Swallow  must  be  referred  to  V. 
cordifolia^  when  he  describes  it  as  a  plant  growing  to  very 


*  It  is  an  interesting  &ct  that  all  the  tme  grapes  of  America  Cnot  those 
belonging  to  the  section  Cissm),  in  the  wild  state,  are  dicecious  or  dioeco- 
polygamous,  while  the  cultivated  varieties  bear  complete  flowers.  The 
same  is  the  case  with  the  ^rape-vine  of  the  old  world,  which  still  grows 
wild  and  to  an  immense  size  in  the  marshy  forests  of  the  lower  Arno  in 
Tuscany,  being  called  there  to  this  day  by  the  old  Latin  name,  mentioned 
by  Virgil,  Labrusca,  a  name  which  Linneus  has  improperly  applied  to  one 
of  the  American  species. 

t  It  is  well  known  and  sufficiently  proven  by  a  thousand  times  repeated 
experiments,  instituted  with  almost  every  variety  of  this  plant  from  all 
parts  of  the  old  world,  that  the  Vitis  vinifera,  the  grape-vine  of  Europe, 
will  not  thrive  in  our  climate.  Soon  losing  its  leaves  under  our  burning 
summer  sun,  it  is  scarcely  able  to  ripen  the  few  bunches  of  fruit  it  may 
bear,  and  can  not  bring  its  wood  to  perfection ;  so  that  our  variable  win- 
ters almost  always  kill  the  vines  down  to  tne  ground,  if  not  carefully  pro- 
tected. Would  it  not  be  possible  by  hybridization  to  produce  a  grape-vine 
with  the  tough  and  enduring  leaves  of  our  native  grapes  and  the  luscious 
and  juicy  fruit  of  the  better  varieties  of  Vitit  viniferat 
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tuse  angle;  the  lower  edge  of  each  whorl  projects  a  little  be- 
yond the  upper  edge  of  the  whorl  below ;  the  lower  and  out- 
er surfaces  are  ornamented  with  numerous  unequal  revolving 
strise,  crossed  by  transverse  strisB  oblique,  and  parallel  to  the 
margins  of  the  aperture ;  those  on  the  lower  smface  more  or 
less  sigmoid ;  aperture  oblique,  subrhomboidal. 
Height,  3.25 ;  width  of  base,  3.85. 

This  rare  Bpecies  is  perhaps  the  largest  known  Trochus.  It 
still  retains  its  pristine  luster  and  gracefully  cancellated  sur- 
face. It  very  much  resembles  T.  marmoratus^  Lam.,  of  the 
present  seas ;  but  it  has  fewer  whorls,  a  broader  and  more 
concave  base,  finer  and  more  delicate  markings. 

The  magnificent  specimen  before  me  was  discovered  by 
Col.  Wm.  Gilpin  in  the  Coal  Measures  of  Jackson  county, 
and  was  presented  to  Dr.  Norwood  for  the  State  Collection. 

LiTTORiNA  Whbelebi,  n.  sp. 

Shell  small,  subglobose,  granulated.  Spire  short,  depres- 
sed ;  whorls  three,  convex  ;  the  last  large  and  inflated ;  su- 
ture impressed ;  aperture  slightly  oblique,  oval ;  surface  cov- 
ered with  small  semiglobular  granules,  each  of  which  has  a 
slight  depression  in  its  summit. 

Length,  .27 ;  breadth,  .23 ;  length  of  aperture,  .19 ;  breadth 
of  aperture,  .14. 

This  unique  little  shell  was  discovered  by  Mr.  Broadhead, 
in  the  Coal  Measures  of  Monroe  county. 

CEPHALOPODA. 

Nautilus  Lawsii,  d.  sp. 

Shell  very  large ;  septa  very  numerous  and  very  convex  ; 
volutions  depressed  on  the  dorsal  surface,  somewhat  flatten- 
ed on  the  sides,  and  flattened  or  concave  on  the  inner  sur- 
face ;  taper  gradual ;  aperture  elliptical. 

Diameter  of  the  shell,  10.75  inches ;  length  of  aperture,  4 
inches ;  width,  3.25. 

This  large  and  very  rare  fossil  was  discovered  by  President 
Laws  of  Westminster  College,  in  the  lower  beds  of  the 
Hamilton  rocks  of  Callaway  county,  where  it  is  associated 
with  Strophodonta  cymbiformiSj  S.  navaliSj  S.  Kemperi^ 
8.  inflexa^  and  Spirifer  amarus. 

Nautilus  Gilpini,  n.  sp. 

Shell  very  large,  flattened  on  the  outer  margin;  whorls 
rapidly  increasing ;  last  chamber  very  large.  Whorls  few, 
much  flattened  on  the  outer  margin ;  sharply  rounded  on  the 
sides ;  the  last  is  very  large  and  nearly  conceals  the  others ; 


SWALLOW — ^DESCRIPTION  OP  FOSSILS.  659 

umbilicus  large,  deep,  cylindrical  within,  expanding  rapidly 
outward;  aperture  wide  and  short,  much  modified  by  the 
preceding  whorl ;  has  a  broad  sinus  in  front ;  septa  very 
convex,  arched  on  the  outer  margin  and  nearly  straight  on 
the  sides.  The  cast  shows  longitudinal  striae  on  the  center 
of  the  outer  margin  of  the  whorls. 
Width  of  aperture,  3.21 ;  length  of  aperture,  2.05. 

This  fine  Nautilus  was  presented  to  the  Geological  Survey 
by  Col.  Wm.  Gilpin,  who  obtained  it  at  Wayne  City  in  the 
Coal  Measures. 

GONIATITBS  OSAOBNSIS,  D.   Sp. 

Shell  small,  discoid,  moderately  convex,  having  internal, 
transverse  strengthening  ridges,  which  vary  from  four  to  six 
in  the  outer  whorl,  as  indicated  by  tbe  constrictions  on  the 
cast ;  umbilicus  small,  deep,  slightly  infundibuliform ;  septa 
form  a  broad,  shallow,  forward  curve  on  the  sides,  and  a  more 
abrupt  backward  sinas  on  the  dorsal  margin ;  constrictions 
slightly  curved ;  aperture  large,  0.26  long  and  0.30  wide  ;  di- 
ameter of  the  shell,  0.88 ;  whorls  rounded  on  the  dorsal  mar- 
gin, flattened  on  the  sides. 

This  beautiful  little  species  resembles  Q.  micronatus  of 
Phillips  (Geol.  York.,  PL  XIX.,  p.  234),  but  is  easily  distin- 
guished by  the  septa. 

Abundant  in  the  Chemung  rocks  of  Cooper  and  Moniteau 
counties. 

GONIATITES  (?)    HOLMESII,   D.   Sp. 

Shell  flattened,  discoid,  sharply  rounded  on  the  dorsal  mar- 
gin ;  umbilicus  rather  small  infundibuliform  ;  whorls  decreas- 
mg  rapidly;  aperture  elongate;  a  rounded  sinus  *ia  front; 
septa  not  seen ;  no  constrictions  on  the  cast. 

Diameter  of  shell,  1.02 ;  thickness,  .30;  length  of  aperture, 
.54 ;  width  of  aperture,  .38. 

This  fossil  is  less  convex  with  a  greater  diameter  than  (?. 
Osagensis  above  described. 

Rare  in  the  Chemung  rocks  of  Cooper  county ;  casts  only 
have  been  obtained. 

GONIATITES  MOSGAVBNSIS,  n.  Sp. 

Shell  very  small,  gibbons,  subdiscoidal,  broadly  rounded  on 
the  dorsal  margin;  umbilicus  small,  deep,  subinfundibuli- 
fonn ;  whorls  tapering  moderately,  regularly  rounded  from 
the  umbilicus  to  the  dorsal  margin ;  constrictions  three  or 
four  deep  and  broad,  scarcely  flexuous ;  aperture  short  and 
broad  ;  septa  not  seen  ;  casts  only  discovered. 

Diameter,  .38 ;  thickness,  21 ;  length  of  aperture,  .1 0 ; 
width  of  aperture,  .23. 
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large  size  in  our  alluvial  bottoms.  The  vines  of  smaller  size 
on  our  dry  ridges,  which  produce  larger  grapes  with  more 
juicy  and  palatable  pulp,  undoubtedly  belong  to  V.  cestivcUis. 

2.  Vitis  CBstivalis  of  Prof.  Swallow,  "  the  largest  of  all  our 
vines,"  "  with  stems  like  huge  cables,"  can  not  be  any  thing 
but  the  same  Vitis  cordifolia ;  while  the  variety  "  of  the 
limestone  ridges,"  etc.,  probably  has  to  be  referred  to  the  true 

FI  cestivalis. 

3.  Vitis  cordifolia  is  erroneously  considered  a  smaller 
plant  than  those  enumerated  under  2  and  3.  The  true  "FT 
cordifolia  and  its  variety,  4.  K  riparia^  which  forms  coin- 
plete  transitions  into  the  former,  are  by  far  the  largest  Amer- 
ican grape-vines. 

5.  Vitis  vtUpiruij  Lin.,  differs  essentially  from  all  the  other 
grape-vines  by  its  smooth  bark,  which  is  never  shaly,  like 
that  of  all  others.  It  beai*s  very  large  berries  in  very  small 
clusters,  and  is  known  in  the  South  as  I^ox  Grape  (whence  the 
Linnean  name).  Muscadine  or  JBuUet  Ghrape,  I  have  seen  it 
abundantly  in  Arkansas,  but  never  in  Southern  Missouri, 
though  it  may  extend  so  far  northward.  Possibly  it  has  been 
confounded  with  a  species  of  grape  which  in  Southern  and 
Southwestern  Missouri  and  in  Western  Arkansas  and  the  ad- 
joining Indian  country  is  common  on  the  gravelly  banks  of 
the  smaller  streams,  which  are  overflowed  during  freshets. 
My  specimens  of  this  plant  are  not  complete  enough  to  class 
it  with  perfect  confidence,  but  they  indicate  a  close  alliance 
and  probably  identity  with  Vitis  rupestris,  Scheele,  of  West- 
ern Texas,  characterized  by  a  low,  bushy,  rarely  climbing 
stem ;  small,  roundish,  glabrous  leaves,  coarsely  dentate,  al- 
most truncate,  or  with  a  broad  sinus  at  base ;  by  middle  sized 
hemes,  in  small  bunches,  of  pleasant  taste.  It  has  much  the 
growth  and  appearance  of  the  Muscadine,  but  can  always  be 
distinguished  by  the  shaly  bark  of  the  stem  and  the  lighter 
colored  leaves. 

The  wild  muscadine  grape  as  well  as  its  cultivated  variety, 
the  Scuppernong,  has  been  grown  in  gardens  about  St.  Louis, 
but  has  never,  I  believe,  borne  fruit,  showing  that  our  climate 
does  not  suit  it. 

No.  6,  Vitis  bipinnata,  Torrey  &  Gray,  and  7,  Vitis  indi- 
visa^  Willd.,  can  not  come  into  consideration  in  a  review  of 
our  native  grape-vines,  which  considers  only  their  economical 
value,  as  they  do  not  bear  edible  fruit.  They  belong  to  the 
section  Cissus  (genus  Cissus,  Lin.)  together  with  Vitis  i>i- 
cisa,  Xutt.,  which  is  found  from  Florida  to  Texas.  Vitis 
indloisa  is  common  throughout  the  State,  especially  in  the 
valleys  of  our  larger  rivers.  Vitis  bipinnata  is  a  southern 
species  and  was  not  observed  by  me  north  of  Arkansas, 
though  it  may  occur  in  the  southern  parts  of  the  State. 
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Elevation  op  St.  Louis  above  the  Gulp  op  Mexico. 

By  George  Engelmank,  M.D. 

A  knowledge  of  the  exact  altitude  of  St.  Louis  is  import- 
ant as  an  element  in  the  physical  geography  of  North  Amer- 
ica, not  only  for  the  reason  that  this  city  stands,  so  to  say,  in 
the  centre  of  the  great  Mississippi  Valley  and  not  far  from 
the  confluence  of  the  four  great  rivers,  the  Mississippi,  the 
Missouri,  the  Illinois,  and  the  Ohio,  but,  also,  because  most 
of  the  hypsometrical  measurements  throughout  the  northern 
and  western  regions  of  this  valley  and  into  New  Mexico  and 
Utah,  made  by  the  different  explorers  during  the  last  twenty 
years  and  more,  by  Nicollet,  Fremont,  Owen,  Wislizenus, 
Emory,  Stansbury,  and  several  of  the  Pacific  Railroad  explor- 
ing expeditions,  took  the  altitude  of  St.  Louis  as  their  start- 
ing point,  and  were  based  to  a  great  extent  on  the  baromet- 
rical observations  of  those  explorers  compared  with  mine. 

Mr.  J.  N.  Nicollet  was  the  first  who  ascertained  the  eleva- 
tion of  St.  Louis  as  well  as  a  great  many  points  on  the  Mis- 
sissippi and  Missouri  Rivers,  as  he  was  the  first  to  give  us  a 
physical  geography  of  the  Mississippi  Valley,  based  on  care- 
ful instrumental  observation.  He  laid  down  an  abstract  of 
his  labors  in  his  Report  on  the  Hydrographical  Basin  of  the 
Upper  Mississippi,  in  1841,  published  by  order  of  the  U.  S. 
Senate,  after  his  death,  in  1843.  On  pages  93-101  he  gives  a 
detailed  account  of  the  methods  employed  to  obtain  the  de- 
sired results,  and  on  pp.  122-125  is  contained  a  most  valuable 
table  of  geographical  positions,  distances,  and  altitudes. 

In  this  table,  p.  123,  the  altitude  of  St.  Louis  is  stated  to 
be  382  feet.  The  additional  remark,  "  garden  of  the  Cathe- 
dral,'* can  only  refer  to  the  latitude  and  longitude,  the  obser- 
vations for  which  were  made  in  that  garden* ;  the  altitude  is 
undoubtedly  that  of  the  "  surface  of  low  water  in  the  Missis- 
sippi," as  is  evident  from  the  heading  of  the  table  p.  122,  and 
from  the  note  p.  123.  The  exception  in  the  note  ("except 
when  otherwise  specially  expressed")  can  not  refer  here  as  it 
does  to  the  "  level  of  the  front  pavement  of  the  Cathedral"  of 
New  Orleans,  or  to  the  "  level  of  the  pavement  of  the  Catho- 
lic church  of  Ste.  Genevieve ;"  if  it  did,  the  altitude  of  low 
water  mark  at  St.  Louis  would  have  to  be  reduced  by  59  feet 
(the  elevation  of  the  then  garden  of  the  Cathedral  above  low 
water),  which  would  bring  it  down  to  323  feet — 1  foot  lower 

*  This  garden  was  situated  on  the  west  side  of  Second  street,  between 
Walnut  and  Market  streets,  elevated  about  2\  feet  above  the  present  street. 
It  has  been  dug  down,  man^  years  since,  and  covered  with  store  build- 
ings. In  a  summer-house  m  this  garden  Mr.  Nicollet  made  many  of  his 
observations. 
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than  low  water  at  the  mouth  of  the  Ohio,  as  given  in  the  same 
table. 

The  data  for  Mr.  Nicollet's  calcnlation  were  his  own  baro-   , 
metrical  levelHngs  all  alonp  the  Mississippi  river,  and  obser- 
vations made  here  by  the  Rev.  Mr.  Van  Sweevelt  of  the  St.    I 
Louis  University  and  by  myself.     The  data  about  the  level    i 
of  localities  in  St.  Louis,  and  especially  about  the  low  water    j 
mark,  he  received  from  the  late  Mr.  R.  Paul,  then  city  en^* 
neer,  who  had  assumed  it  to  be  26  feet  6  inches  below  the    i 
City  DirectrLs,t  or  2  feet  higher  than  subsequent  experience 
(especially  during  January,   1840)   proved  it  to  be.      It   is 
therefore  necessary  to  subtrnot  this  amount  from  his  382  feet, 
which  gives  us  380  feet  as  the  altitude  of  our  present  low  wa- 
ter mark. 

Dr.  A.  Wislizenus  next  calcnlated  the  elevation  of  St.  Loais 
above  the  Gulf.  His  results  are  published  in  his  Report  on 
a  tour  to  Northern  Mexico,  printed  by  order  of  the  U.  S.  Sen- 
ate, in  1848,  p.  140.  He  tbund,  by  comparing  his  observa* 
tions  made  at  the  seashore  near  the  mouth  of  the  Rio  Grande 
with  the  cote mporan ecus  ones  made  by  me  here,  the  altitude 
of  the  City  Directrix  (which  by  mistake  Is  stated  to  be  38  ft. 
1  inch  instead  of  30  feet  6  inches  above  low  water)  to  bo  420 
feet,  which  will  bring  the  altitude  of  low  water  to  389  feet  6  | 
inches. 

Desirous  of  verifying  these  results,  I  availed  myself  in  De- 
cember, 1853,  of  the  kmd  offers  of  assistance  of  the  late  Prof. 
Edw.  H.  Barton  of  New  Orleans,  and  transmitted  to  him  one 
of  my  barometers,  which  he  compared  with  his  instrument 
during  more  than  four  months,  from  January  3  to  May  12, 
1854.f    The  barometer  sent,  E.  2.,  ranged  0.080  inches  lower 

t  Tlie  top  of  the  curbstone  al  the  JDleraettion  of  Market  street  and  the 
Iieveo  ij  called  the  City  Directrix ,  lo  whii:ti  point  all  tho  elevationi  in  the 
dty  are  referred.  In  January,  1840,  Mr.  H.  Kayser,  then  cilj  i>n^neer, 
Sanad  that  this  point  wai  elevated  30  feet  <t  incliei  abore  the  Iowe*t  itaee 
of  the  rirer  experienced  for  many  year«,  and  it  is  ao  staled  on  the  high 
wftter  mark  erected  a  few  feet  south  of  the  same  place  in  commemoratioii 
of  the  Bood  of  1S44,  which  reached  this  point  on  June  2Tth.  Thia  high 
water  mark  is  7  feet  T  inches  above  the  City  Directrix,  and  BS  tbet  I  intdi 
khove  low  water.  The  Mississippi  rirer  had  only  once,  since  the  fbundb- 
tiOD  of  the  city,  risen  to  a  similar  height,  viz.  in  April  of  the  raeroorable 
"Annie  del  graadts  eaux,"  17S5.  From  some  indefinite  data  in  the  recol- 
loction  of  the  oldt'st  inhabitants,  it  was  supposed  that  the  river  was  then 
«ven  a  foot  or  so  higher  than  in  1841.  Tho  low  water  mark  of  1B40  U 
file  one  now  considered  as  tho  correct  one,  i 

t  What  a  glorious  addition  to  oitr  fcnowiedjte  of  the  configuralion  of  the 
North  American  continent  woald  it  be,  if  tlio  Smithsonian  Institution, 
which  receiTGs  the  barometrical  observations  from  over  SOO  stations 
throughoat  the  length  and  breadth  of  the  land,  would  have  the  haromo- 
teri  of  all  observers  carefully  compared,  so  tliat  accurate  calculations  of 
the  altitudes  of  each  could  be  made.  By  connecting  these  attitudes  with 
tliG  railroad  surveys  extending  over  the  whole  country,  very  important 
results  would  be  obtained.    It  is  lioped  that  the  plan  proposed  by  the  In- 
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than  my  standard,  E.  1.,  when  I  sent  it,  and  0.070  lower  after 
it  was  returned,  so  that  the  mean  difference  was  assumed  to 
have  been  0.075  inches.  Dr.  Barton  found  his  instrument,  B., 
on  an  average  0.045  inches  lower  than  E,  2.,  which  would 
give  its  rate  at  0.120  inches  below  E.  1. 

The  282  corresponding  observations  at  New  Orleans  and 
St.  Louis,  extendmg  over  a  time  of  more  than  four  months, 
give  the  following  average  results  after  correction  for  the  dif- 
ference of  rate : 

Kew  Orleans.        St  Lonit. 

Barometer,  30.125      29.584  Eng.  inches. 

Attach.  Therm.         66.88      53.01     degrees  Fahrenheit. 
Open  air  Therm.      59.09      40.80         "  " 

These  results  converted  into  metrical  measure  for  the  ap- 
plication of  the  tables  of  Delcros,  as  published  by  the  Smith- 
sonian Institution,  give 

New  Orleans.       St.  Louis. 

Barometer,  A=765.17 ;   A'=751.42  millimetres. 

Attach.  Therm.    T=  17.16;  T'=  11.68  degrees  Centigr. 
Open  air  Therm.   ^==  15.06 ;    ^'=    4.89        "  " 

Metres. 

Table  I.  gives A  =  8204.5 

h!  =  8060.1 


Approximate  elevation  of  E.  over  B.    -        -        -  144.4 

Table  II.,  correction  for  temperature  of  Barom.  T' — ^T       7.1 

137.3 
Correction  for  temperature  of  air : 

15.06X4.89=19.95X2=39.80 

39.80X137.3  divided  bv  1,000=  -  -  5.46 
Table  III.,  Latitudes  38**  30'  and  30** ;  mean  34**  15' ; 

correction 0.15 

Table  IV.,  correction  for  decrease  of  gravitation      -        0.35 

Corrected  elevation  of  E.  over  B.    -        -        -        -    143.26 

Engelmann's  barometrical  station  over  Barton's 

station        -        -      143.26  metres,  or  469.8  Eng.  ft. 

B.  above  Gul^  according  to  Dr.  Barton's  state- 
ment,         11.1     "     « 

E.  above  Gulf. 480.9    "     *< 

E.  above  City  Directrix  ....      76.0    "     " 

City  Directrix  above  Gulf      ....    404.9    "     " 


Btitution,  some  time  ago,  to  obtain  the  aid  of  the  diflbrent  State  goyem- 
mentfl  for  the  distribution  of  conectly  rated  standard  instruments  and  for 
monthly  and  yearly  publications  of  the  results  obtained,  will  be  carried 
out. 
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Low  water  below  City  Directrix    - 
Low  water  above  Gulf 


Bro't  over,    404.9  Eng.  ft. 
-       30.5 


it 


.    374.4     « 


cc 


This  gives  the  elevation  of  St.  Louis  a  few  feet  loTrer  than 
either  of  my  predecessors  has  found  it.  The  following 
shows  the  different  results : 


Engelmann's  barometrical  station 

above  Gulf, 
City  Directrix        do.        do. 
Low  water  mark    do.        do. 


Kioollet.    Wialiienna.    Snffelmann. 


486.5 
410.5 
880.0 


496.0 
420.0 
389.5 


480.9  ft. 
404.9  « 
374.4  « 


Intimately  connected  with  the  altitude  of  St.  Louis  and  oth- 
er points  along  our  river  is  the  question  of  the  fall  of  the  river 
and  the  velocity  of  its  current.  Nicollet's  tables,  mentioned 
above,  give  us  the  only  data  at  present  available  for  an  ap- 
proximative estimation  of  the  fall  of  the  Mississippi  in  its  dif- 
ferent sections.  The  following  little  table,  calculated  from 
these  data,  explains  itself: 


Mouth  of  St.  Peter's  River  to 
Prairie  du  Cliien, 
Rock  Island,       -        -        - 
Mouth  of  Desmoines, 
St.  Louis,    -        -        -        - 
Mouth  of  Ohio,  -        -        - 
Mouth  of  White  River, 
Natchez,     -        -        -        - 
New  Orleans,     -        -        - 
Mouths  of  Mississippi, 
Or  in  the  great  natural  sec- 
tions of  its  course :  ! 
Mouth  of  St.  Peter's  River  to 
Prairie  du  Chien, 
Mouth  of  Desmoines, 
New  Orleans,     -        -        - 
Mouths  of  Mississippi, 
Total  average  full  of  the  Mis- 
sissippi from  mouth  of  St. 
Peter's  River  to  the  Gulf, 


260 
210 
128 
204 
174 
462 
348 
302 
104 


260 
338 
1490 
104 


260 

102 

470 

114 

598 

84 

802 

62 

976 

58 

1438 

122 

1786 

116 

2088 

76 

2192 

10 

260 

102 

598 

198 

2088 

434 

2192 

10 

102 
216 
300 
362 
420 
542 
658 
734 
744 


DISTANCE 

FALL 

IN  MILES. 

IN  FEET. 

m  point 
point. 

m  point 
point. 

al  from 
Peters. 

25 

25 

o-   i 

Ph 

E^n 

Bm 

HCO   1 

IS 
Ma 

IE 

P^ 


0.39 
0.54 
0.65 
0.30 
0.33 
0.26 
0.33 
0.25 
0.09 


102  0.39 

300  0.59 

734  0.29 

744  0.09 


0.34 
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The  Mississippi  River  has  therefore  an  average  fall  of  about 
4  inches  per  mile ;  between  St.  Peters  and  the  Kapids,  a  little 
more ;  from  the  lower  end  of  the  Rapids  to  New  Orleans,  a 
little  less ;  in  the  region  of  the  Rapids,  about  7  inches ;  and 
from  New  Orleans  to  the  mouth,  about  1  inch  per  mile.  A 
further  analysis  of  the  tables  shows  the  fall  on  both  rapids  to 
be  21  inches  to  the  mile. 

The  rise  and  fall  of  the  Mississippi  River,*  the  velocity  of 
its  current,  its  volume  of  water,  and  the  quantity  of  solid 
matter  carried  down,  are  most  important  elements  in  the 
natural  history  of  our  river,  not  yet  solved,  not  even  ap- 
proached yet. 

In  the  absence  of  all  other  information,  the  following  few 
data,  though  based  on  rather  loose  observations  made  by  me 
many  years  since,  may  be  of  some  interest ;  the  river  oppo- 
site the  city  was,  at  that  time,  not  yet  confined  between  its 
present  narrow  banks. 


Date  of  ObBerT«il<Mi, 

Height  of  BiTer 

Onrrent 

One  mile 

AboTo  low  water. 

p<T  honr. 

in 

1845. 

Feb.  20, 

5  feet. 

3.00  miles, 

20    : 

minutes. 

U 

«    28, 

10    " 

3.60    « 

17 

u 

1844. 

Mar.   5, 

15    « 

400    « 

15 

a 

(C 

A  p.  26, 

20    " 

6.00    « 

12 

u 

1839. 

May  27, 

21     « 

5.09    « 

llj 

u 

1837. 

July  10, 

27    ** 

5.55    « 

10; 

u 

1844. 

May  19, 

27    " 

5.68    « 

m 

u 

a 

Jun.  22, 

35    « 

6.26    « 

9} 

u 

*  The  great  ci^  of  St  LouiB  with  its  magnificent  river  and  with  the 
greatest  riyer  trade  perhaps  of  any  city  on  the  globe,  extending  thon- 
sands  of  miles  north  and  south  and  east  and  west,  has  not  yet  to  this 
day  an  established  mark  for  the  measurement  of  the  stage  of  the  river,  nor 
has  it  been  made  the  duty  of  the  city  engineer,  or  the  superintendent  of 
the  water  works,  or  the  harbor  master,  to  record  the  daily  variations  of 
its  surface.  All  we  know  about  the  stage  of  the  riyer  is  from  yague  news- 
paper reports  and  from  our  riyer  pilots,  who  keep  an  eye  on  the  depth  of 
the  channel. 


1   rr^UJOeOMWtO^r---.      1    *]  1 

■reanipooio  jo  iboooit 

^SS355SmSS3!d 

■». 

•pnra  »qTii"Aid 

^    .1    . 

2.32 
5.35 
7.32 
4.89 
6.60 
11.02 
6.54 
2.93 
4.44 
1.80 
6.43 
3.70 

g 

■f  ITPIOJOH  >in«[>E 

sessssssssss 

! 

■JodtAHiJiuoi 

0.139 
0.166 
0.207 
0.236 
0.481 
0.522 
0.645 
0.590 
0.469 
0.249 
0.224 
0.106 

■noiHMdm 

S^SSS^SSSwSrt 

to 
•a 

ii 

.„„ 

59.6 
69.0 
50.0 
64.0 
36.6 
49.6 
45.0 
35.0 
35.6 
63.0 
60.5 
52.5 

-- 

s 
1 

■„.. 

—1.0 
8.0 
28.0 
28.0 
48.5 
44.0 
63.0 
67.0 
47.0 
27.0 
15.0 

-S.5 

■iwmiH 

68.6 
77.0 
78.0 
82.0 
85.0 
93.5 
98.0 
92.0 
82.6 
80.0 
76.6 
49.0 

OS 

1 

l~ 

33.6 
37.8 
48.9 
62.3 
68.9 
73.3 
80.1 
76.8 
67.1 
64.4 
47.3 
26.0 

1 

si 

•1 

'.(am 

1.162 
0.876 
1.248 
0.800 
0.649 
0.615 
0.699 
0.433 
0.689 
0.842 
0.912 
0.933 

In 

-- 

29.142 
29.050 
28.916 
28.958 
29,169 
29.360 
29.268 
29.296 
29.211 
29.146 
29.061 
29.170 

,.,.,. 

30.304 

29.925 
29.764 
29.758 
29.818 
29.965 
29.867 
29.728 
29.900 
29.988 
29.973 
30.103 

1 

i 

l.^Kapspio. 

29,697 
29.526 
29.316 
29.424 
29.485 
29.644 
29.667 
29.487 
29.544 
29.618 
29.657 
29.660 

■BHiKOH 

oi 
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June  6,  1859. 
The  President,  Dr.  Wislizenus,  in  the  chair. 

Nine  members  present. 

Letters  were  read  from  I.  A.  Lapham,  Milwaakie,  May  21, 
1859,  acknowledging  the  receipt  of  the  Transactions,  No.  3 ; 
from  Gov.  Ralph  R.  Lowe,  Keokuk,  Iowa,  May  23,  1859,  in 
reply  to  a  letter  of  the  Corresponding  Secretary,  requesting 
a  copy  of  Prof  Hall's  Report  of  the  Geological  Survey  of 
Iowa ;  from  Prof  G.  C.  Swallow,  Columbia,  Mo.,  May  19, 1859, 
transmitting  a  paper,  by  Dr.  B.  F.  Shumard,  on  the  Geology 
of  Ste.  Genevidve  County,  for  publication. 

The  following  publications  were  received :  Rep.  of  the  26th 
Exhibition  of  Amer.  Manuf.,  by  the  Franklin  Institute,  Phil., 
ISbS^  from  the  Institute ;  Proc.  Acad.  Nat.  Sciences,  Phil., 
April,  1859, /rom  the  Academy  ;  Rep.  of  U.  S.  &  Mex.  Boun. 
Survey,  by  Maj.  W.  H.  Emory,  Vol.  IL  Botany  &  Zoology, 
Wash.,  4to,  1859, — Rep.  of  Superint.  U.  S.  Coast  Survey  for 
1857,  Wash.,  4to,  lSbH,J¥om  the  Hon,  Trusten  Polk;  Canad. 
Jour,  of  Ind.  Sci.  &  Art,  May,  1859,  from  the  Canad.  Insti- 
tute; Explor.  and  Surveys  of  Pacftc  R.  Routes,  Vol.  IX., 
Wash.,  4to,  from  Dr.  C.  A.  Pope. 

Dr.  M.  M.  Pallen  presented  a  dried  specimen  of  the  expel- 
led ovum-sack  of  a  large  marine  mollusk,  showing  the  embryos 
already  formed,  with  some  remarks  on  embryological  devel- 
opment in  these  animals. 

Dr.  Pope  presented  specimens  of  Ct/athopht/Uum. 

Dr.  Wislizenus  presented  a  lithographic  portrait  of  Alex- 
ander von  Humboldt,  which  was  ordered  to  be  framed  and 
hung  up  in  the  Hall  of  the  Academy. 

Dr.  Wislizenus  also  presented  quite  a  large  collection  of 
minerals  and  fossils,  consisting  chiefly  of  specimens  of  lignite 
from  Iceland ;  lava,  sulphur,  and  salts,  from  Vesuvius ;  quick- 
silver ore,  talcose  slate,  quartz,  ferruginous  sand,  and  mag- 
netic iron,  from  California;  ammonites  and  trilobites  from 
Grermany ;  fossil  fish  from  the  Tertiary  formation  in  Syria ; 
geological  specimens  from  the  Bosphorus;  lead  ores  from 
Galena,  Ills. ;  marble  from  the  foot  of  Mt.  Olympus.  Asia  Mi- 
nor ;  Tertiary  fossils  from  Mt.  Vernon  ;  mineralogical  speci- 
mens and  fossils  from  El  Paso,  N.  Mex. ;  Cretaceous  fossils 
from  Texas  and  Arkansas ;  gold  and  silver  ores  from  Chihua- 
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hua; — most  of  the  specimens  having  been  collected  by  himself. 

The  tliiinkB  of  the  Academy  were  voted  to  Dr.  WisUzeiias 
for  this  Taluuble  dosotion. 

A  paper  by  Dr.  B.  F.  Shuraurd,  entitled  "  Observations  on   i 
the  Geology  of  the  County  of  Ste.  Genevieve,"  was  read  by 
the  Corresponding  Secretary.    Referred  to  the  Committee  on 
Pablioation. 


The  President,  Dr.  Wislizenus,  in  the  chdr. 

Five  members  present. 

The  following  works  were  received :  Explor.  &  Surveys  of 
Pacific  li.  Routes,  Vol.  X.,  Wasli.,  4to,— Map  of  Explora- 
tions in  Nebraska  Ter,  in  1855-6-7,  by  Lieut.  G.  K.  Warren, 
IT.  S.  A.,  from  the  Son.  TrusCen  Polk  ;  Reply  to  Criticisms 
of  James  D.  Dana,  by  Jules  Mareou,  Zurich,  1859,  Jrom  the 
Author ;  Jour.  Frankl.  Inst,  Phil.,  No.  6,  June,  1859,  fi'wn 
the  Jnstitute  ;  Proo.  Boston  Soo.  Nat.  Hist.,  Vol.  VII.,  June, 
1859,  from  the  Society  ;  Zeitschrid  der  deutechen  geol.  Ge- 
sellschaft,  Berlin,  \^b^,  from  the  Society. 

The  Corresponding  Secretary  communicated  a  translation 
of  a  paper  by  Prof.  Jules  M.ircou,  enclosed  to  him  in  a  letter 
from  Mr.  Marcou,  dated  Zurich,  May  23, 1859,  for  publication 
in  the  Transaotions  of  the  Academy,  entitled  "Notea  on  the 
Geology  of  Kansas  and  Nebt-aBka,"  wliich  was  read  and  re- 
ferred to  the  Committee  on  Publication. 

Dr.  Engelraann  remarked  that  nearly  eight  inches  of  rs 
had  fallen  during  the  night  of  Saturday  last,  the  18th,  and  up 
to  this  morning,  the  20tn  June,  inst. 

Dr.  McPheotera  presented  a  spear  from  the  Feejee  Islands. 

Mr.  Holmes  presented  a  specimen  of  lire  clay  from  the  farm 
of  Dr.  J.  D.  Fyler,  in  St.  Louis  county,  being  probably  from 
a  continuation  of  the  same  deposit  as  that  found  near  Chel- 
tenham, five  miles  from  St.  Louis, 


July  18,  1859. 

The  President,  Dr.  Wislizenus,  in  the  chair. 

Eictht  members  present. 

A  letter  was  read  from  Prof  Joseph  Leidy,  Curator  of  the 

Acad.  Nat.  Sciences,  Phil.,  dated  the  22d  June,  1859,  trans* 
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mitting  three  boxes  of  specimens  in  Natural  History  for  the 
Mnseam  of  theAcademy  in  exchange  for  specimens  received ; 
also,  a  letter  from  the  Secretary  of  the  Smithsonian  Institution, 
June  21, 1859,  accompanying  a  collection  of  bird  skins  present- 
ed to  the  Academy  by  Capt.  John  Pope,  XJ.  S.  A^  as  deter- 
mined and  labelled  by  Prof.  S.  F.  Baird,  with  a  list  of  numbers 
corresponding  to  the  Smithsonian  catalogue.  Letters  severally 
acknowledging  the  receipt  of  the  Transactions  of  the  Acade- 
my, and  transmitting  publications  in  exchange,  were  received 
from  the  Royal  Asiatic  Soc,  London,  May  14, 1859;  Natural 
Hist.  Soc.  of  Northumberland,  Durham  and  Newcastle-upon- 
Tyne,  May  6,  1859 ;  Geological  Society  of  London,  May  19, 
1859 ;  Society  of  Arts,  Manuf  &  Comm.,  Adelphi,  London, 
May  6, 1859 ;  Soci6t6  g6ographique  Imp.  de  Russie,  St.  Pe- 
tersbour^  1859;  K5n.  S&chische  G^sellsch.  der  Wissensch., 
Leipzig,  Feb.  14, 1859 ;  K.  K.  geol.  Reichsanstalt,  Wien,  Nov. 
23,  1858 ;  K.  K.  geogr.  Gesellsch.,  Wien,  Sept.  2,  1858  ; 
Wenier-Verein  zur  geol.  Durschf.  von  Mahren  u.  Schlesien, 
June  25, 1858 ;  Academic  des  Sciences,  Arts  et  Belles-Lettres 
de  Dijon,  Nov.  7, 1858 ;  Verein  filr  vaterl&nd.  Naturk.in  Wtlrt- 
temberg,  Stuttgart,  Dec.  5,  1858 ;  Naturf  Verein  in  Augs- 
burg, 1858;  Naturf.  Gesellsch.  in  Bern,  Jan.  1859 ;  Allgemeine 
Schweiz.  Gesellsch.  f.  d.  gesammten  Naturw.,  Bern,  Jan.  1859. 
Letters  were  also  read  from  L.  T.  Wells,  July  9,  1859;  from 
Prof.  W.  P.  Riddell,  Austin,  June  13, 1859,  acknowledging 
his  election  as  a  Corresponding  Member;  from  Charles  F. 
Loosey,  Esq.,  Austrian  Consul  at  New-York,  dated  July  2, 
1859,  concerning  a  package  from  the  Imperial  Academy  of 
Vienna;  and  from  the  Smithsonian  Inst.,  Wash.,  July  2, 1859, 
transmitting  packages  from  Europe. 

The  following  publications  were  received;  Proc.  Acad. 
Nat.  Sciences,  Phil.,  May,  1859, /rom  the  Academy;  Sketch- 
es of  the  Hist,  of  Ogle  Co.,  Ills.,  1859,  from  the  Author ; 
Conservatory  Jour.,  Vol.  I.,  No.  7,  Boston,  1859,  from  the 
Editor ;  Cat.  of  N.  Amer.  Birds,  by  Spencer  F.  Baird,  Ass't 
Sec.  S.  L,  Wash.,  4to,  1858,  from  the  Author;  N.  O.  Med. 
A  Sur.  Jour.,  July,  1859, /rom  the  Editors;  Proc.  Elliott 
Soc.  Nat.  Hist.,  Charleston,  S.  C,  1857-8,  /Vom  the  Society; 
Proc.  Boston  Soc.  Nat.  History,  June,  1859, /Vom  t?^  Society; 
Atti  dell'  I.  R.  Istituto  Lombardo,  Vol.  I.,  Fasc.  vi.-x.,  Mi- 
lano,  1858, /rom  th^  Imperial  Institute;  Jahrb.  dor  K.  K. 
geol.  Reichsanstalt,  IX.  Jahrg.,  No.  1-3,  1858,  Wien,  from 
the  Imperial  Society ;  Mittheil.  der  K.  K.*  geogr.  Gesellsch. 
n.  Jahrg.  Heft.  2-3, 1858,  Wien,  from  the  Imperial  Society; 
Atti  dell'  I.  R.  Istituto  Veneto,  Tomo  III,,  Ser.  iii.,  Disp.  9- 
10,  1857-8,  from  the  Imperial  Institute;  Verhandl.  u.  Mit- 
theil. des  siebenbtlrgischen  Vereins  fttr  Naturw.  zu  Herman- 
stadt,  IX.  Jahrg.,  No.  1-6, 1858, /row  the  Society  ;  Gelehrte 
88 
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Anzeigen  der  k.  bayer.  Akad.  der  Wissensch.,  Band  45-46, 
MUncheD,  —  XJeber  neuaufgefundene  Dichtungen  Francesco 
Petrarca's,  von  Prof.  Dr.  Georg  Martin  Thomas,  MtLnchen, 
1858 ;  Ueber  die  geschichtl.  Vorstufen  der  neueren  Rechts- 
philosophie,  von  Prof.  Dr.  Carl  Prantl,  MUncben,   1858, — 
Ueber  Johannes  Mtlller,  von  Prof.  Dr.  Th.  L.  W.  Bischoff; 
MUnchen,  1868,  from  the  JRoycU  JBavg,rian  Acculemt//  Sie- 
benter  Jahresb.  tlber  die  Wirksamkeit  des  Wemer-Vereins 
zur.  geol.  Durschf.  von  M&hren  u.  Schlesien,  1867,  from  the 
Society  ;  VII.  Bericht  der  Oberhess.  Gesellsch.  filr  Natur-and 
Heilk.,  Giessen,  \%h^^  from  the  Society  ;  Correspondenz-Blatt 
des  zool.-minerajog.  Vereines  in  Regensburg,  XII.  Jahrg^ 
1858, /rom  the  Society;  Mem.  de  FA  cad.  Imp.  de  Dnon,  Ser. 
n.,  Tome  VI.,  1857, /rom  the  Imperial  Academy  ;  La  Bour- 
gogne,  Revue  (Enologique  et  Viticole,  par  C.  Ladrey,  Prof,  de 
Chimie,  ler  Livr.,  Jan.  1S59,  Dijon,  from  the  Author;  Wtlrt- 
temb.  naturw.  Jahreshefle  XV.  Jahrg.,  Heft  1-2, 1859 ;  from 
the  Society  in  Wurtemburg  ;  Bericht  des  Naturk,  Vereins  in 
Augsburg,  VIII.-XI.,   1855-8, — ^Uebersicht  der  Flora,  von 
Augsburg,  1850,/rom  the  Society  ;  Entomol.  Zeitung,  XIX. 
Jahrg.,  Stettin,  1858,  from  the  Society  ;  Archiv  des  Vereins 
der  Freunde  der  Naturg.  in  Meklenbnrg,  Heft  1,  1847,  Heft 
6-12, 1852-8,  from  the  Society;  Untersuch.  tlber  die  Wir- 
kung  des  alkohol.  Extractes  der  Tanghinia  veniferc^  von 
A.  Kolliker  u.E.  Pelikan,  1858,  from  the  Authors;  Mittheil. 
der  naturf.  Gesell.  in  Bern,   1855-6-7,  from  the  Society; 
Actes  de  la  Soc.  Helv6tiqne,  1851-7, /rom  the  Society  ;  38th 
Rep.  of  the  Council  of  the  Leeds  Phil.  &  Lit.  Soc,  1857—8, — 
China  and  its  Trade,  by  John  Crawfurd,  F.R.S., — Proc.  Geol. 
<fc  Polytech.  Soc.  W.Rid.  of  Yorkshire,  1857-8,— Comets,  by 
Christopher  Kemplay,  Leeds,  1859, /rom  the  Society  ;  Mem. 
Amer.  Acad,  of  Arts  &  Sci.,  Vol.  VL,  Part  2, 1859,— Proc.  of 
same.  Vol.  III.  &  TV. ^  from  the  Academy;  Jour.  Frank.  Inst. 
Phil.,  July,  1859, /^om  the  Institute;  The  Scalpel,  "Laws  of 
Health,''  &c.,  by  Edw.  H.  Dixon,  M.D.,  July^859;  from  the 
Editor  ;  Rep.  on  the  Hist.  &  Prog,  of  the  U.  S.  Coast  Sur- 
vey, 1858, — Popular  Account  of  the  XJ.  S.  Coast  Sur.,  1858, — 
Astronomical  Is  otices,  being  a  Letter  from  Prof.  O.  M.  Mitch- 
ell, Albany,  June  13,  1859,  from  Dr.  Oeo.  Engdmann. 

The  Corresponding  Secretary  read  an  extract  from  a  letter 
addressed  to  him  by  Dr.  B.  F.  Shumard,  State  Geologist  of 
the  State  of  Texas,  dated  Austin,  June  12, 1859,  touching  his 
late  discovery  of  Lower  Silurian  rocks,  equivalent  to  the 
Potsdam  Sandstone  and  Calciferous  Sandrock  of  the  New- 
York  System,  in  Burnet  county,  in  that  State,  as  follows : 

"  I  have  been  working  lately  in  Burnet  county,  which  lies  just  north  of 
Travis,  where  the  capital  is  located.  Mj  observations  have  been  of  the 
highest  interest.    1  have  discovered  there  an  extensive  development  of 
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Lower  Silurian  rocks,  equivalent  to  the  Potsdam  Sandstone  and  Calcifer- 
ous  Sandrock  of  the  New- York  System.  The  Potsdam  Sandstone  is  filled 
with  Trilobites  belonging  to  the  old  genus  ArioneUus,  with  Obolu8  and  Lin- 
aukif  and  a  small  Orthts,  and  it  rests  mrectly  upon  the  granite.  Above  the 
Potsdam,  we  have  beds  which  appear  to  represent  the  8d  Magnesian  Lime- 
stone and  2d  Magnesian  Limestone  of  the  Missouri  Survey,  above  which 
is  a  compact  lithographic-like  limestone  with  a  few  species  of  Orthoceraa 
and  obscure  remains  of  Trilobites.  This  may  possibly  represent  the  Birds- 
eye  Limestone  of  the  N.  York  System.  The  thickness  of  these  strata  can 
not  be  less  than  a  thousand  feet  The  Cretaceous  strata,  filled  with  Exogyra 
Texana,  Gn/phaa  Pitcheri,  and  numerous  other  Cretaceous  fossils,  rest  uncon- 
formably  upon  this  primordial  series  in  most  instances,  but  sometimes  we 
have  Carboniferous  strata  reposing  directly  upon  them,  with  perhaps  a  few 
feet  (not  exceeding  fiffy)  of  Devonian  rocks  between.  The  Trenton  Lime- 
stone, Hudson  River  Group,  all  the  Upper  Silurian,  nearly  all  the  Devo- 
nian, and  the  Chemung,  appear  to  be  entirely  wanting,  the  Carboniferous 
resting  directly  upon  the  oldest  Palssozoic.  But  the  final  result  must  await 
a  more  careful  examination  of  the  fossils  than  I  have  as  yet  had  time  to 
make  of  them." 

Dr.  McPheeters  presented  a  specimen  of  lead  ore  from 
Hunts's  mines,  two  miles  from  De  Soto,  Mo.,  and  a  fossil 
dicotyledonous  leaf  in  ferraginons  sandstone,  found  by  Dr. 
Clark,  in  the  neighborhood  of  Pike's  Peak,  Kansas  Ter. 

The  following  specimens  were  received  from  the  Academy 
of  Nat.  Sciences  of  Philadelphia  in  exchange :  casts  of  Radius 
and  Ulna  of  Megcdonyx  Jefferaoniiy  and  10  casts  of  bones  of 
the  toes  of  the  same,  from  the  originals  described  bv  Thomas 
Jefferson,  now  in  the  cabinet  of  the  Philadelphia  Academy  ; 
casts  of  a  metatarsal  bone  and  four  toes  of  Dinomis  giganteus^ 
and  3  bones  of  Dinom%8y  collected  in  New  Zealand  by  W. 
Mantell ;  18  bones  and  teeth  of  Horse,  Ox,  Deer,  Wolfi  and 
Bear,  from  the  Bone  Caves  of  England  and  the  Jura  Mts. ; 
4  fragments  and  tooth  of  the  Iguanodon  fi-om  Tilgate  forest, 
England ;  4  bones  and  tooth  of  Equus  JervilkBua^  from  An- 
vergne,  France ;  teeth  of  three  species  of  Sharks,  and  earbone 
and  vertebra  of  a  Cetacean,  from  the  Red  Crag,  Suffolk,  Eng- 
land ;  section  of  vertebra  of  JPlesiosaunts  from  the  Lias,  Eng- 
land ;  3  coprolites,  2  polished,  of  JcthyosauruSy  from  the  Lias, 
England ;  teeth  of  Lamna  from  the  Greensand,  New  Jersey ; 
fragment  of  a  Cetacean  rib  from  the  desert  of  Atacama,  Peru ; 
50  species  of  Tertiary  shells ;  8  fragments  of  fossil  fishes  from 
the  Chalk  of  England  ;  scales  otlJepidottM  from  the  Wealden, 
England ;  70  Bird  skins,  selected  and  labelled  by  Mr.  Cassin  ; 
and  a  box  of  minerals  and  fossils  from  Mr.  Wm.  S.  Vaux. 

The  Corresponding  Secretary  was  directed  to  communicate 
the  thanks  of  the  Academy  to  Prof.  Leidy,  Curator  of  the 
Academy  of  Nat.  Sciences  of  Philadelphia,  for  this  very 
liberal  return. 

A  Collection  of  Bird  skins,  consisting  of  103  numbers,  was 
received  from  the  Smithsonian  Institution,  and  presented  to 
the  Academy  in  the  name  of  Capt.  John  Pope,  having  been 
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Transactions  of  the  Academy,  and  transmitting  publications 
in  exchange  ;  also,  a  letter  from  Dr.  B.  F.  Shumard,  Austin, 
Texas,  dated  Sept.  30, 1869,  giving  intelligence  of  the  prog- 
ress of  the  Geological  Survey  of  Texas,  in  which  he  writes  as 
follows : 

"  During  the  last  two  months,  I  haye  been  working  in  the  Tertiary ; 
but,  save  in  a  few  instances,  fossils  are  very  scarce,  and  particularly  mam- 
malia. We  find  here  the  Mastodon  and  Mammoth.  The  Tertlariea  of 
Eastern  Texas  consist  of  sandstones,  clays,  immense  deposits  of  iron  ore 
and  lignite.  Ko  other  mammals  than  those  above  named  hare  yet  been 
discovered.  I  have  studied  the  Tertiary  with  much  care,  and  another 
season  will  be  necessary  to  enable  me  to  do  justice  to  it.  The  Bluff  form- 
ation exists  here  in  great  perfection,  and  I  shall  endeavor  to  say  some- 
thing upon  it  hereafter  that  will  interest  you." 

The  following  donations  to  the  Library  were  received ; 
Proc.  Amer.  Phil.  Soc,  Philad.,  Vol.  VII.,  Jan.-June,  1859, 
J^om  the  Society  ;  Trans.  <fc  Coll.  of  the  Amer.  Antiq.  Soc^ 
Vols.  I.-III.,  1820-1857,  from  the  Society  ;  Proc.  Boston  Soc. 
Nat.  Hist.,  Vol.,  VII.,  Sept.,  1859,  from  the  Society/  Jour. 
Frank.  Inst.,  Phil.,  Oct.,  1859,  from  the  Institute. 

Dr.  T.  C.  Hilgard  exhibited  spines,  fins,  and  bones  of  fishes, 
illustrating  the  comparative  anatomy  of  this  and  other  classes 
of  Vertebrata,  in  reference  to  organqtactic  laws  and  the 
phyllotactic  numbers  3  and  5. 

He  remarked,  that  all  bones  originate  from  points  or  "centres"  of  ossifi- 
cation, out  of  a  preexistent  matrix.  The  large  tubulur  bones,  such  as  the 
humerus  and  femur,  as  well  as  the  radius,  ulna,  tibia  and  fibula,  originally 
present  five  —  not  merely,  as  is  erroneously  maintained  in  anatomicfd 
repositories,  three  —  centres,  only  one  of  which  in  fistular  bones  develops 
into  the  axial  prolongation  or  "diaphysis";  while  (too— not  one — "ajyophy^ 
ses*'  at  either  extremity,  as  is  seen  in  those  specimens,  form,  the  one,  a  col- 
lum  or  capitulum ;  the  other,  a  trochanteric,  or,  as  the  case  may  be,  a  ses- 
amoid or  olecranon  tuberosity.  All  are  separate  oss^cation  points.  At  the 
onward  extremes  they  form,  one,  the  ginglymoid  articulation,  or  the 
onward  "apophysis";  the  other,  a  semilunar  (humerus)  or  "styloid" 
(radius,  ulna)  appendage.  Respecting  their  torsion  or  '*  divergence  "  of 
centres,  the  two  centres  of  each  double  apophysis  relate  to  the  axial  ele- 
ment as  diagonally  opposite,  at  different  heights,  such  as  the  collum  and 
trochanter  femoris,  and  the  fossa  sigmoidca  and  olecranon  of  the  ulna : 
and  respecting  the  mutual  relation  of  these  diagonals  at  either  extreme, 
they  are  found  more  or  less  to  traverse  each  other,  so  that  the  longitudi- 
nal ridge  of  the  flstular  element  retains  a  position  intermediate  ;  as  in  a 
phyllotactic  cycle  the  first  and  second  elements,  and  the  fourth  and  fifth, 
are  crosswisely  opposites,  while  the  third  stands  between.  In  all  these 
respects,  fistular  bones  correspond  to  a  branch  of  five  segments,  the  mid- 
dle one  of  which  is  alone  developed  as  a  true  intemode,  or  joint,  as  of  a 
bamboo-reed,  petrified,  and  replete  with  succulent  marrow ;  while  the  rest 
take  emphatically  the  embryonic  and  subsequent  total  development  of 
teeth,  with  a  now  spongy  cavity,  an  osseous  coat,  and  enamel  cup  or  sherd  ; 
and  it  is  this  dentine  form  or  ossicular  type  which  is  due  to  the  ova  de- 
generated into  cysts  replete  with  teeth  or  *'dentified  ossicles." 

Respecting  the  appendages  by  which  the  motor  system  is  attached  to 
the  spine,  its  devdopment  is  a  temate  or  quinary  cycUf  developed  rather  in  a 
planet  and  the  elements  radiately  disposed ;  that  is,  the  various  types  of 
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pelvic,  scapular,  temporal,  tympanic  and  pterygoid  attachments  to  the 
neural  spine,  five  in  all,  severally,  vary  in  different  classes  so  as,  in  many 
instances,  to  assume  mutually  the  same  pelvic,  scapular,  temporal,  etc., 
developments  respectively  interchanged,  as  it  were.  In  the  **  shoulder- 
Tin^'*  of  fishes,  where  the  scapula  is  the  chief  crescented  Hade,  in  the  simile 
of  a  bird's  ileum,  and  is  made  to  join  its  partner  of  the  other  side  under- 
neath the  gullet — as  an  indentured  synchondrosis,  mostly — the  clavicle, 
like  a  bird  s  ischium  attached  to  the  middle  of  the  (ileoid)  scapula^  with  its 
caudate  exsinuate  extremity,  forms  a  true  simile  (although  in  a  shoulder)  of 
the  arcus  pubis  in  mammals ;  while  the  versatile,  lithe,  piscine  coracoia  de- 
ment (originally,  in  young  mammals  likewise  sejunct)  takes  much  of  the 
loose  appearance  of  the  bifurcate,  stemally  coalescing  aviary  coracoid,  no 
less  than  the  long,  attenuated,  and  retrorsely  equitant,  slender  os  pubis  of 
birds,  and  synchondrosed  with  the  retrorsely  equitant  ischium,  which 
leaves  but  a  ligamentous-coated  ^t^  for  a  foramen  obturatium,  and  an  "ob- 
turated" remnant  of  the  ischiadic  passage  between  itself  and  the  retrorsely 
prolonged  ileum  it  joins  behind.  All  this  is  exhibited  in  the  collection  to  be 
presented  when  completed. 

In  birds,  the  coracoid  is  but  loosely  connected  with  the  slender  scapular 
blade  and  the  flat  and  exsinuate-caudate  clavicle — which  stems  the  sternum  (or 
fusion  of  collateral  mesial  ossicles  of  costal  origin) — and,  as  a  manubrial 
attachment,  is  f\ised  with  its  partner  of  the  other  side  into  a  gothic  arch  of 
intersecting  beams. 

The  acromis  —  rectangularly  svnchondrosed  with  the  scapula  in  mam- 
mals— and  the  articulated,  and  hence  independent,  not  merely  residual, 
marainal  cartilage,  are  a  fourth  and  fifth  centres,  deficient  in  the  adult  bird 
skeleton,  but  already  strongly  developed  in  fishes,  for  the  attachment  of 
the  scapular  blade  to  the  neural  arch  by  the  intervention  of  the  mostly  bi- 
furcate (connective  ossicle  or)  marginal  termincU,  joining  the  second  cra- 
nial vertebra  and  mastoid.  These  quinary  components  are  taWy  retained 
in  the  batrachian  shoulder,  where  all  five  are  formed  into  a  tabulate  expanse, 
and  the  humerus  transversely  articulates  to  a  more  or  less  cylindric  ele- 
ment, as  a  transformation  occurring  mostly  in  the  clavicle. 

Respecting  the  temporal  attachment,  which  in  young  sheep,  man,  and 
Cyprinoid  fishes,  e.  g.  the  buflblo-fish,  (Catostomus  sp.)  can  be  separately 
detached,  leaving  but  the  labyrinthicAlly  r uncinate  os  petrosuni  (a  single 
independent  rib  of  the  neural  spine,  and  having  a  perforation  for  a 
specific  nerve  between  its  own  capitular,  tubercular  and  costal  centres) : 
the  squamous  part  repeats  the  blade,  ileum  or  scapula — as  the  comparison 
may  be  instituted — with  an  acromial  projection  or  proc.  zygomaticus, 
bearing  a  terminal  connective  ossicle;  while  its  exsmuate-caudate  ele- 
ment, circumscribing  an  aperture,  in  mammals  forms  the  meatus  audito- 
rius  osseus ;  in  turtles,  the  infUndibuliform  auditory  drum,  or  tympanic 
cavity,  in  some  cases  immediately  opening  into  the  campanulate-infla- 
ted,  vast  and  retrospectant  mastoid  space,  leaving  a  dentine  vacuum  in- 
side ;  but  in  porcine  and  ruminant  mammals,  and  the  feline  tribe,  repre- 
senting the  ear-drum  projecting  underneath  the  skull,  with  a  canceliate 
trabecular  tissue :  and  all  three— or,  as  the  processes  are  disjointed,  ^ve — 
parts  of  the  temporal  region  are  but  a  simile  of  all  the  other  fUlcral  attach- 
ments, forming  glenoid  articulations  for  the  support  of  the  jaws  and  other 
prehensile  levers,  or,  as  the  case  may  be,  dissections  of  continuous  layers 
of  flesh,  as  in  Articulata — ^where  exactly  the  same  parts  are  preformed,  as 
"  insections" 

In  mammals  the  temporal  glenois  bears  the  weight  and  pressure  of  the 
mandible.  In  birds,  the  depression  of  the  temporal  cleidoid  (meatus  ex- 
temus)  is  stemmed  into  by  the  palatal  cleidoid — ^with  mammals  (see  pre- 
vious contributions)  the  lamina  pterygoidea  externa ;  while  the  aviary 
mandible  (9^  in  fishes,  and  amphibia  likewise)  swings  on  the  top  of  this 
disjointly  compound  processus  pterygoidens,  and  in  birds  is  suspended 
merely  by  a  strong  sinew  from  the  obsolete  temporal  projections.  In  fish- 
es, the  true  auditory  ossicles — ^as  erroneously  called  auditory  as  in  man  I — 
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are  by  the  gigantic  incus-bone  of  a  radiate-dentine  conformation,  articula- 
ted or  lengthily  soldered  into  the  glenoid  region,  being  a  true  analogue  to 
a  fulcral  attachment  for  the  support  of  the  huge  hyoid-prehenails,  their 
gill-fins  representing  the  ear-cartilages  as  a  manual  termination,  and,  con- 
trary to  all  authors,  not  bearing,  but  merelv,'as  a  manubrium,  joining,  the 
independent  thoracoid  formation  or  cephalo-thorax  of  five  pairs  of  cepha- 
lic ribs — supposing  them  to  be  the  true  ventral  arches  for  the  five  corres- 
ponding neural  ones  of  the  cranium.    This  hyoid  shoulder  consists  of 
an  exsinuate-caudcUe  deidoid  (the  incus  of  higher  vertebrates)  articulating 
into  the  temporal  glenoidal  cavity ;  an  anterior  crescented  slab,  sutured 
with  the  flat-vaulted  palatals,  as  a  cuspidate  element  or  stapes,  circinately 
contorted  in  some  turtles ;  a  cuspidate-crescented  zygomatic  is  aggluti- 
nated to  the  cleidoid  (a  blade  for  the  pterygoid  fiibric),  behind  which  oper- 
ates a  lid  in  likeness  of  a  shovel  or  scapula — no  unmeaning  words,  as  in- 
dicative of  early  application  of  bones  to  utensil  purposes — terminated  by 
an  ensiform  marginal  (in  likeness  of  the  orbicular  fold  or  felly  of  the  tym- 
panum, as  in  mammals,)  and  issuing  into  an  acromoid  process,  in  mam- 
mals, as  in  fishes,  the  **  styloid"  process,  whence  the  hyoid  bones,  as  an 
extremity  (in  fishes  of  an  immense  size),  are  suspended:  their  humeral, 
ulnary  and  radial  being  in  immediate  succession :  the  abcendant  bom,  the 
horizontal  and  the  (semijhyoid;  as,  indeed,  in  man,  where,  unconscious 
to  anatomical  exegesis — too  deplorably  conducted  on  foul  human  corrup- 
tion, instead  on  its  livina  expose,  the  animal  realm  I — the  ascending  "horn"  of 
the  hyoid  fabric  is  inaeed  descending,  and  the  mesial  connection  of  the  hy- 
oid arches  its  carpoidal  extremity  :  whereof  the  muscular  tongue  forms  the 
tactitive,  the  tragus  and  helix  of  the  ear,  by  dislocation,  the  receiving  pha- 
langal  bone-system  1 — in  fishes  representing  a  Jin  of  phalanges  semicartila- 
ginous  and  joining  the  tympanic  fabric,  and  already,  by  intuitive  compar- 
ison popularly  emphasized  as  *'Jish-ears**!    Here  the  humeral,  depending 
from  the  opercular  bones'  junction,  is  cartilaginous ;  the  ulnary,  as  its  im- 
mediate successor,  the  so  called  posterior  hyoid,  a  strong,  broad  beam  of 
fin,  as  also  its  insequent  clement,  or,  if  so  be,  a  true  simile  of  a  radius. 

The  ginglymoid  pter.  ext. — immediately  indentured  with  the  malar  pro- 
longation of  the  radiate-dcntified  incus-prop — is  backed  by  its  strong  se-' 
junct  hamulus,  style  and  zygomatic  blade,  and  in  fishes,  as  in  amphibia  and 
birds  likewise,  supports  the  mandible,  here  dislocated  from  its  proper  glen- 
oid groove  to  that  extent :  exposing  a  system  where  several  fulcnU  radia- 
tions— here,  the  temporal,  opercular  and  palatal — ^are  in  immediate  uniform 
connection ;  bearing  at  a  common  centre  the  three  contingent  prehensilia,  the 
hyo-auditory,  the  ptery go-facial,  and  the  mandibular.  Many  bones  are,  it 
is  apparent,  only  single  ossifications  ;  so  are  the  single  teeth  as  single  ossi- 
fications and  the  carpal  and  tarsal  elements ;  which  in  the  human  hand 
are  eight  (an  organo  genetic  number),  in  that  of  certain  dolphins  are  Jive. 
The  phalangal  bones  are  each  a  ternal  ossification,  but  in  number,  as  far  as 
supernumerary  to  their  respective  metacarpals,  metatarsals,  etc.,  vary  in 
Delphinus  globiceps  from  1,  2,  8, 18 ;  in  man  from  2  to  8  only ;  while  the  car- 
pals  of  the  dolphin  are  reduced  in  number  to  the  next  cyclar  number  be- 
low, being  merely  5.  The  phalangal  fin-rays  of  muscalounges,  perches, 
torpedoes,  etc.,  vary  among  such  organogenetic  members  as  numbers 
18,  21,  55, — and,  as  in  the  ichthyosauri,  are  often  ramified  in  the  fan-like 
expanse  of  the  fins. 

In  insects,  the  inscction  of  limbs  frequently  has  this  form :  fronting  a 
belt  bearing  a  limb,  we  perceive  a  plate  of  tabulate  mail,  analogous  to  the 
frog-shoulder  (see  above),  issuing  into  acollum,  the  inflated  joint  in  jump- 
ing bugs  and  grasshoppers  ;  and  next  a  segment  of  sesamoid  contraction, 
and  giving  a  fulcrum  in  an  angular  sense  as  a  trochanter  or  tuberculum  costae, 
to  which  is  attached,  in  angular  continuity,  a  long  "femur" — or  the  true  si- 
mile of  the  femoral  diaphysis ! — followed,  in  linear  serial  arrangement,  by 
the  2,  3,  6,  and,  in  antennae,  higher  organogenetic  numbers  of  phalangoid 
elements,  (each  higher  one  the  sum  of  the  two  previous  ones).  As  to  the 
neural  and  ventral  arches,  their  costal  type  diflcrs  least  h'om  the  insected 
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^rpe,  being  an  intermediate  form  between  the  radially-expanded,  tabulate- 
bladed  one  of  fulcral  attachments  and  the  prehensile  levers'  fistular  bones : 
each  dorsal,  cranial  or  ventro-thoracal  rib-— in  full  array  so  very  complete 
in  many  fishes— consisting  of  a  capitular  attaching  centre  :  in  ribs  the  ca- 
pitulum,  in  dorsal  arches  the  stemming  interspinal  (buffalo-fishes)  or  ca- 
pitular joint,  in  the  first  or  condylar  cranial  vertebra  the  condyle-plate ; 
next,  a  trochanteric  tuberculum  or  anterior  process  of  dorsal  vertebre ; 
next,  a  blade,  in  ventral  spines  the  rib-arch  proper,  in  compressed  piscine 
ventral  as  well  as  dorsal  spines  the  immeaiate  pectinate  series,  in  the 
caudal  region  in  either  spine  to  an  identity  alike,  but  at  the  incumbence  of 
soft  voluminous  entrails  changed,  so  as  to  form  ship-like  arches :  while,  as 
the  presented  specimens  of  the  nuchid  vertebrss  of  BubaUchthys  show  to 
satisfaction,  the  pectinate  series  of  the  neural  spine  transforms  towards 
the  head,  and  in  the  head,  into  what  is  the  identical  organ  with  the  proces- 
sus transversus  of  the  human  thoracic,  anteriorly  fully  beribbed  vertebrss, 
so  as  to  exclude  any  doubt  at  their  proper  thnal  origin  and  interpretation. 
The  capitulum  in  birds  is  very  much  prolonged,  in  a  shortened  cleidoid 
form  colligate  with  the  transverse  dorsal  process  (with  ensiformly  devel- 
oped tubercular  elements,  in  a  parrot,  presented)  and  Uie  well-known  side- 
slabs,  as  distant  tubercula,  are  oversliding  the  rib-arches  near  their  mid- 
dle. The  spinous  processes  of  mammals  and  higher  vertebrata  (in  many 
cases  presented  normally  open  at  the  summit — atlas  of  younfc  hog,  with 
scjunct  tooth  of  epistropheus :  the  epistiophean  arch  beine  dotUde,  the  dens 
reproducing  a  vertebral  base;  atlas  of  sea-turtle)  are  the  doubly  laminate, 
ventrally  removed,  but  elsewhere  insident  caudal  and  dorsal  poniards — in 
the  gar-fishes  (Lepidosteus)  actually  conncUe-insident  as  true  proc.  spinosi  to 
the  connlvent  lateral  arch-beams,  and  often  crowned  by  powerful,  yet  in 
high  adult  states  still  bifid  fin-rays,  the  cartilaginous  processus  cartilaginei 
of  the  processus  spinosi.  These  are  repeated  on  the  ventral  spine,  in 
fishes  as  an  identical  formation,  in  inflated-ribbed  vertebrata,  e.  g.  as  the 
dorsal  fin  of  the  dolphin,  and  on  the  ventral  side,  as  the  cartilages  and 
the  originally  bifid  (embryonic  state)  sternum :  the  costal  cartilages,  or 
incident  "poniards,"  repeating  the  dorsal  poniards  Cor  processus  spinosi). 
In  fishes,  the  capitulum  costsB  in  the  herring  tribe  forms  a  cartilaginous 
cube  soluble  from  the  spinal  column,  and  jointed  to  the  setitorm  side-slab 
(tubercle)  and  setiform  rib-blade;  in  dog-fishes  (Amia), gars,  etc.,  the  ca- 
pitulum is  confiuently  fixed  to  the  column,  the  rib-blade  articulating  at  its 
projected  apex ;  in  the  small  perches  and  pomotis-forms  of  our  waters 
the  capitula  are  a  series  of  pointed  pe^  projecting  from  the  column,  and 
are  jointed  loosely  to  the  merely  appUed  subrotary  blades,  bearing  side- 
wise  the  loose  spiniform  tubercula :  which  in  trout,  pike,  and  muscaloun- 
ges,  are  transplanUd  upon  the  column,  forming  a  second  series  of  bristly  ribs, 
subtending  uie  fiesh  at  half  angles  between  the  spine  and  ribs  proper ; 
while  in  the  codfish,  where  a  part  of  the  spinal  processes  is  laminately  fiat- 
tened  out  sideways,  the  likewise ^tote-ezpofM^ea  (continuous)  capitula  bear 
at  their  apex  both  the  setiform  short  rib  and  proportionately  long,  upwardly 
subtending  tuberculum-bristle :  all  of  which  being  left  out  of  consideration, 
to  say  the  least,  in  our  present  ichthyognostic  dictionaries  or  handbooks, 
it  cannot  be  astonishing  that  so  little  success  has  been  arrived  at  in  deter- 
mining the  "catholic"  (or,  respecting  a  pantoscopic  view)  proposition  of 
their  relation  and  relationship :  a  fault  of  diagnostic  science  without  the 
proffered  aid  of  philosophic  pantoscopic  corroboration.  The  body  being 
subtended  longitudinally  by  a  system  of  block-masonry  developed  bilater- 
aUy^  with  only  the  cartilaginous  pellucid  menisci  as  a  true  mesial  forma- 
tion (both  the  sternal  as  well  as  apical  elements  beinf  originally  bigemin- 
ate)  it  15  to  be  assumed  a  tree  of  life  composed  of  cycles,  of  a  low  number 
J2  to  6  at  most)  of  subcartilaginous  primogenital  centres  ;  each  section  or 
joint  of  vertebral  form  bearing  four  branches,  two  dorsal  and  two  lateral 
or  ventral  arch-beams,  each  of  1,  2,  8  or  5,  in  insected  flesh  increased 
cyclar  numbers  of  centres  :  at  either  side  forming  a  stiff-ribbed  arch,  nave 
or  gangway,  originally  open  (bifid)  but  subsequently  closed  up ;  the  dorsal 
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collected  by  him  in  California,  New  Mesico,  and  Texas,  and  \ 
described  and  labelled  by  Prof.  S.  F.  Baird,  Asst.  Sec.  ofl 
the  Smithsonian  Institution,  and  numbered  according  to  thft  | 
Smithsonian  cataloguo.  1 

The  thankfl  of  the  Academy  were  directed  to  be  comniuni-  I 
oated  to  Capt.  Pope  for  bis  valuable  donation. 

The  following  additions  to  the  By-lawB  were  adopted  : 
ARTICLE  IV. 

4  4.  AUdrawtngB  for  plates  to  illuatrate  papers  intended  for  publicsdoa  1 
maat  be  furnished  by  the  authors  tree  ot  expense  to  the  Acaietny,  except  I 
that  for  apeoUl  reasons,  in  particular  inBtnnceB,  it  mty  be  otherwise  deter-  1 
mined  by  express  vote.  I 

4  5.  Rrery  AsBOciato  Member,  who  is  not  in  arreare  for  dues,  ehall  I 
be  entitled  to  reoeive  gralit  ttotn  the  Treiuurer  one  copy  ofeverj  future  f 
number  of  Iho  TranaactioDB  of  tbe  Academy. 

The  Corresponding  Secretary  was  authorized  to  tr^ngmit  J 
to  Dr.  B.  F.  Sbumard,  State  Geologist  of  the  State  of  Texas,  J 
one  copy  of  Lieut.  G,  K.  Warrens's  Map  of  the  TJ.  S.  Terri-  1 
tories  lying  between  the  Mississippi  River  and  the  PaciSo  I 
Ocean.  I 

Mr.  Samuel  A.  Coale,  Jr.,  was  elected  an  Assooiate  Member.  1 


Aug-ust  1, 1859. 
The  President,  Dr.  Wislizknus,  in  the  chair. 

Eight  membersp resent. 

The  following  publications  were  received:  Proc.  Boaton  Soc 
Hat.  Hiat.,  May,  1859,  froin  the  Society;  Proc.  Acad.  Nat. 
Sciences,  Phil.,  June,  1860,  from  the  Academy  ;  7th  Supp.  to 
Dana'a  Mineralogy,  from  the  Author  ;  Ann.  Rep.  of  the  N.  A 
Tork  State  Library,  Albany,  1859,  from  the  Truateee  ;  TexM  I 
Almanac  for  1857-8-9, /rom  Dr.  B.  F.  Slwmard  ;  Canad.  I 
Joar.  of  Ind.  Sci.  &•  Art,  July,  1859,  from  the    Canadian  1 
Jnstitute.  I 

The  Rev.  T.  H.  Newton  presented  a  catalogue  of  eheUB  I 
oollected  at  Panama,  a  large  shell  (Cassis  rtifa),  a  colleclioa  I 
of  Echini,  and  a  suite  of  geological  Bpecimcns  from  the  Island  1 
of  St.  Thomas, 


August  15,  1859. 
The  President,  Dr.  Wislizenits,  \a  the  obidr. 

Seven  members  present. 
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The  following  works  were  received :  Rep.  TJ.  S.  A  Mex. 
Bound.  Survey,  by  Major  W.  H.  Emory,  TJ.  S.  A.,  Vol.  II. 
Natural  History,  Wash.,  4to,  1859,  from  the  Hon.  F.  P. 
JBlair^  Jr.;  Township  Organization  for  Illinois,  by  a  Farmer, 
Alton,  1859,  from  the  Author;  Jour.  Frank.  Inst.  Phil.,  Aug., 
1859,  from  the  Institute. 

Mr.  James  Buckland  was  elected  an  Associate  Member. 


September  5, 1859. 
The  President,  Dr.  Wislizenus,  in  the  chair. 

Nine  members  present. 

Letters  were  read  from  the  "  K.  Akad.  der  Wissenschaflen,'' 
Vienna,  Dec.  2, 1858,  A  Jan.  22, 1859,  acknowledging  receipt 
of  the  Transactions  and  transmitting  publications  in  exchange. 

Received  the  following  works :  Sitzungsb.  der  K.  Akad. 
der  Wissensch.,  Wien,  math.-naturw.  Classe.  Band  XXVIII., 
Nos.  1-26,  1858.,— "Almanach'*  of  same,  1858,— Festreden 
von  Dr.  Geo.  Karaian  u.  v.  Ettingshausen,  1857, — Magnet. 
Beobacht.  von  Karl  Kreil.  II.  Aufl.,  1858,  yVom  the  Imperial 
Academy;  Proc.  Boston  Soc.  Nat.  Hist.,  July  and  Aug.,  1859, 
from  the  /Society  ;  Proc.  Acad.  Nat.  Sciences,  Philad.,  July, 
lSb9 J  from  the  Academy. 

Dr.  Engelmann  exhibited  specimens  of  several  species  of 
the  genus  Verbena,  from  this  neighborhood,  and  of  three  hy- 
brids between  them. 

He  obserred  that  hybrids  were  undoubtedly  much  more  common  in 
nature  than  is  often  anticipated ;  that  hybrids  among  plants  were  well 
known  in  Europe,  but  that  in  tliis  country  very  little  attention  had  been 
paid  to  this  important  point  in  natural  history.  Some  forms  of  oaks,  at 
nrst  considered  as  peculiar  species,  Querats  heterophyUa,  Michx.,  and  Q. 
Leatuif  Nutt.,  were  now,  and  no  doubt  correctly,  viewed  as  hybrids ;  he 
himself  had  found  two  other  hybrid  oaks  in  this  neighborhood,  to  be  de- 
scribed in  the  forthcoming  XVth  Vol.  of  De  Candolle's  Prodromus ;  both  of 
them  were  single  plants,  which  have  unfortunately  been  destroyed  long 
since  by  the  march  of  improvement.  Our  willows,  no  doubt,  present  nu- 
merous hybrids,  which  however  have  not  yet  been  studied,  as  the  Euro- 
Sean  hybrid  willows  lately  were.  The  only  other  genus  known  to  him  in 
lorth  America  which  seems  inclined  to  hybridization  was  Verbena.  His 
attention  had  been  early  drawn  to  the  hybrids  of  this  genus,  several  of 
which  were  quitd  common  in  this  neighborhood,  and  could  be  recognized 
by  the  practised  eye  even  at  a  considerable  distance.  He  had  published 
an  account  of  them,  in  1844,  in  Silliman's  Journal,  vol.  46,  pp.  99-101. 

His  recent  investigations  of  three  hybrids,  Verbena  urticafolichgtricia,  V. 
atricto-brcKteosat  and  v.  strictohastcUa,  proved  that  the  ovula  were  in  all  in- 
stances perfectly  well  developed ;  but  the  anthers  were  always  small,  in- 
complete, and  often  empty  and  withered  before  the  flower  opened  :  even 
when  they  were  more  developed  and  emitted  some  pollen,  its  grains  were 
found  to  be  small,  shrivelled,  and  not  containing  any  foviila.  Between 
these  effete  pollen-grains  a  small  number  of  well  developed  ones  was 
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iometiinci  seen,  but  those  ■were  in  every  ioslance  Bmnllcr  than  the  pol 
grains  of  eillierpuront  plant. 

In  F.  artictBfiiiiosfrkta  llie  erantj  pollen  hod  aboat  0.008  lines  in  diatn»  1 
I  ter.thewelldavelopedaraiHa  0.019  to  0.017;  the  pollen-grains  of  K  stn'cM  J 
[  tave  a  dUmcter  of  0.0^  W  0.024  lines,  and  tliofle  of  V.  urliar/olia  one  of  I 
0.020lineg,  and  icBTcely  any  inouinpli!te  ones  are  found  nmong  them.   Tlw  J 
'   plant  ia  erect,  taller  than  V.  itricfa,  with  larger  and  thinner  leaves,  wilb  T 
more  elongated  and  slender  paoiuulate  spikes,  with  Biualler  and  paler  blue 
flowers,  bearing  very  few  leeds.  | 

V.  striclo-bracifoaa  is  a  prostrate  plant  with  incised,  three  lobed  or  almost   I 
nionatilid  leaves  much  larger  than  in  V.  bracieosa,  of  a  flnn  texture,  and  f 
I    Doary  with  elongated  ahort-bracted  spikes,  and  ntlber  larger  Qowera.   The    I 
I  pollen-graina  were  almost  all  e^te,  and  0.007-0.009  lines  in  diameter;  the 
\   Tery  few  rather  well  developed  ones  seen  had  a  diameter  of  0.011  lines, 
■while  those  of  V.  bracteosa  have  0.018  lines. 

The  very  slender  but  densely  apiked  V.  tlriElo-hastata  has  small  and  pale 
I   blue  flowers,  intermediate  in  every  respect  between  the  flowers  of  the  pa- 
renta.     The  pollen  waa  olmoat  all  incomplete  and  lest  than  O.OOS  lines  in 
I   diameter  while  In  V.  haatala  it  is  0.020  lines  in  diameter.    The  very  dis- 
tinct V.  kaitato-ttricta  with  longer  spikes,  larger  flowers,  rougher  inciselj- 
■errate  leaves,  did  not  show  any  pollen  at  all,  but  matured  some  leeds. 

These  obBerratioos  conflrm  the  position  of  Dr.  Klotzsch  of  Berlin,  that    . 
In  the  hybrid  the  pollen  is  wanting,  or  becomes  empty  and  inefficient  for 
■flie  propagation  of  the  species,  and  that,  tlie  ovula  being  perftct,  propaga-    j 
tion  can  only  take  place  by  fecundation  through  tlie  pollen  of  eiller  of  the 
parent  plants,  thus  producing  forma  which  eventually  will  retom  into  the 
parent  stock. 

In  Home  hybrids,  however,  as  Prof.  Ciispary  has  obBcrved  in  CyiisMt 
Adami,  the  ovula  also  dL'genemtc  eo  that  propagation  by  seed  becomes 
Impossible. 

Dr.  Heitzig  pi^aented  two  cases  of  coleopterous  insects. 
Dr.  Pope  presented  a  branch  of  Elder  snowiog  an  exceed- 
ingly grotesque  fungous  degeneration,  produced  by  an  j^id-  1 

Mr.  Hermann  Ehrenberg,  Arizona,  waa  elected  a  Corres-  I 
ponding  Meinber,  and  Evans  Casselberry,  Esq.,  an  AsaociaM  J 


September  19,  1859. 
Vice-President  Dr.  C.  A.  Pope  in  the  chair. 

Eight  members  present. 

Donations  to  the  Library  were  presented  aa  follows:  Bnll&-  I 
tin  raensnel  de  la  Soe.  Imp.  zoologiqiie  d'  Acelimntation,  I 
Tome  VI^No.  T-8,  July  A  Aug.,  1859,fi-om  the  Society;  N".  I 
O.  Med.  tfc  Surg.  Jour.,  Sept^  1859, /rom  the  Editors  ;  Sqmt,  I 
Frank.  Inst.,  P hi U  Sept.,  1869,  fi-om  tJie  Xnatitute  ;  Trans.  ] 
Roy.  Scottish  Soc.  of  Arts,  Vol.  V.,  Pt  2,  Edinb.,  \^b2,from  \ 
the  Society  ;  Jour.  Elliott  Soc.  Nat.  Hist.,  Vol.  I.,  p.irt  1-i  I 
4to,  Gharlestown,  1859,  from  the  Society  /  Tth  Exhibition  ^  I 
the  TJ.  8.  Agricul.  Soc,  Chicago,  1859.  f 

Presentations  of  specimens  were  made  as  follows  :  Oenti*  1 
pede,  Tarantula,  Moccasin    Snake,  and  an  Indian  tobacco-  J 
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poucb  made  of  the  skin  of  a  doable-beaded  buffalo  calf,  by 
Dr,  McPheeters  ;  magnetic  iron  ore  from  Sbepard's  Moun- 
tain, by  Dr,  Koch  ;  a  box  of  minerals  from  Santa  F6,  N.  M., 
through  Dr.  C.  A.  Pope,  hy  Dr,  Cavanaugh ;  fossils,  bones, 
skulls  of  buffalo,  minerals,  bird  skins,  and  nests,  hy  Dr,  M. 
J,  Marshy  collected  by  him  on  his  late  tour  to  the  Upper 
Missouri  River  with  the  Amer.  Fur  Company's  steamer,  in 
company  with  Mr.  C.  P.  Chouteau ;  also,  a  box  of  skins  and 
furs,  by  Capt.  John  Pope, 
H.  L.  Stieren,  M.D.,  was  elected  an  Associate  Member. 


October  3, 1859. 
The  President,  Dr.  Wislizbnus,  in  the  chair. 

Fifleen  members  present. 

A  letter  was  read  from  Dr.  C.  A.  Mann,  dated  Liberty,  His., 
Sept.  15th,  1859,  accompanying  some  fragments  of  sandstone 
and  a  small  snake,  supposed  to  have  been  found  in  a  cavity 
in  the  solid  sandstone,  15  inches  below  the  surface,  in  which 
no  fissure,  or  other  opening,  had  been  observed.  On  breaking 
the  sandstone,  the  snake  had  appeared,  in  a  small  cavity,  in  a 
torpid  state,  but  on  exposure  to  the  air  it  became  active. 

The  sandstone  was  pronounced  by  Dr.  Prout,  judging  from 
some  fossils  contained  in  it,  to  be  of  Carboniferous  age. 

The  snake  was  directed  to  be  sent  to  Prof.  S.  F.  Baird,  of 
the  Smithsonian  Institution,  for  examination  and  determina- 
tion of  the  species. 

Col.  Wm.  Gilpin  exhibited  several  hydrographical  maps  of 
N.  America,  and  made  some  remarks  upon  the  geography  and 
geology  of  the  Pike's  Peak  Gold  Region.  He  urged  upon  the 
Academy  the  propriety  of  memorializing  Congress  in  behalf  of 
a  thorough  exploration  and  geological  survey  of  this  valuable 
country.  A  committee  was  appointed,  consisting  of  Drs. 
Wislizenus  and  Engelmann,  Ma]or  M.  L.  Clark,  Col.  Gilpin, 
and  Mr.  Holmes,  to  take  the  subject  under  consideration  and 
repoit  thereon  at  a  future  meeting. 


October  17,  1859. 

The  President,  Dr.  Wislizenus,  in  the  chair. 

Eight  members  present. 

A  letter  was  read,  dated  Oct.  2,  1859,  from  the  Amer. 
Antiq.  Society,  Worcester,  acknowledging  the  receipt  of  the 
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Transactions  of  the  Academy,  and  transmitting  publications 
in  exchange ;  also,  a  letter  u'om  Dr.  B.  F.  Shumard,  Austin, 
Texas,  dated  Sept.  30, 1859,  giving  intelligence  of  the  prog- 
ress of  the  Geological  Survey  of  Texas,  in  which  he  writes  as 
follows : 

"  During  the  last  two  montha,  I  have  been  working  in  the  Tertiary ; 
but,  save  in  a  few  instances,  fossils  are  rery  scarce,  and  particnlarl j  mam- 
malia. We  find  here  the  Mastodon  and  Mammoth.  The  Tertlaries  of 
Eastern  Texas  consist  of  sandstones,  clays,  immense  deposits  of  iron  ore 
and  lignite.  No  other  mammals  than  those  above  named  have  yet  been 
discovered.  I  have  studied  the  Tertiary  with  much  care,  and  another 
season  will  be  necessary  to  enable  me  to  do  justice  to  it.  The  Bluff  form- 
ation exists  here  in  g^eat  perfection,  and  I  shall  endeavor  to  say  some- 
thing upon  it  hereafter  that  will  interest  you." 

The  following  donations  to  the  Library  were  received ; 
Proc.  Amer.  Phil.  Soc,  Philad.,  Vol.  VII.,  Jan.-June,  1869, 
A'om  the  Society  ;  Trans.  &  Coll.  of  the  Amer.  Antiq.  Soc, 
Vols.  I.-IIL,  1820-1857, /row  the  Society  ;  Proc.  Boston  Soc. 
Nat.  Hist.,  Vol.,  VII.,  Sept.,  1869,  from  the  Society;  Jour. 
Frank.  Inst.,  Phil.,  Oct.,  1859,  yVom  the  Institute. 

Dr.  T.  C.  Hilgard  exhibited  spines,  fins,  and  bones  of  fishes, 
illustrating  the  comparative  anatomy  of  this  and  other  classes 
of  Vertebrata,  in  reference  to  organotactic  laws  and  the 
phyllotactic  numbers  3  and  5. 

He  remarked,  that  all  bones  originate  fV-om  points  or  "centres"  of  ossifi- 
cation, out  of  a  preexistent  matrix.  The  large  tubular  bones,  such  as  the 
humerus  and  femur,  as  well  as  the  radius,  ulna,  tibia  and  fibula,  originally 
present  five  —  not  merely,  as  is  erroneously  maintained  in  anatomical 
repositories,  three  —  centres,  only  one  of  which  in  fistular  bones  develops 
into  the  axial  prolongation  or  "diaphysis";  while  tivo — ^not  one — **apophy- 
«es"  at  either  extremity,  as  is  seen  in  these  specimens,  form,  the  one,  a  col- 
lum  or  capitulum ;  the  other,  a  trochanteric,  or,  as  the  case  may  be,  a  ses- 
amoid or  olecranon  tuberosity.  All  are  separate  ossification  points.  At  the 
onward  extremes  they  form,  one,  the  ginglymoid  articulation,  or  the 
onward  "apophysis";  the  other,  a  semilunar  (humerus)  or  "styloid" 
(radius,  ulna)  appendage.  Respecting  their  torsion  or  *  divergence  "  of 
centres,  the  two  centres  of  each  double  apophysis  relate  to  the  axial  ele- 
ment as  diagonally  opposite,  at  different  heights,  such  as  the  collum  and 
trochanter  femoris,  and  the  fossa  sigmoidea  and  olecranon  of  the  ulna : 
and  respecting  the  mutual  relation  of  these  diagonals  at  either  extreme, 
they  are  found  more  or  less  to  traverse  each  other,  so  that  the  longitudi- 
nal ridge  of  the  fistular  element  retains  a  position  intermediate ;  as  in  a 
phyllotactic  cycle  the  first  and  second  elements,  and  the  fourth  and  fifth, 
are  crosswisely  opposites,  while  the  third  stands  between.  In  all  these 
respects,  fistular  bones  correspond  to  a  branch  of  five  segments,  the  mid- 
dle one  of  which  is  alone  developed  as  a  true  intemode,  or  joint,  as  of  a 
bamboo-reed,  petrified,  and  replete  with  succulent  marrow ;  while  the  rest 
take  emphatically  the  embryonic  and  subsequent  total  development  of 
teeth,  with  a  now  spongy  cavity,  an  osseous  coat,  and  enamel  cup  or  sherd ; 
and  it  is  this  dentine  form  or  ossicular  type  which  is  due  to  tne  ova  de- 
generated into  cysts  replete  with  teeth  or  *'dentified  ossicles." 

Respecting  the  appendages  by  which  the  motor  system  is  attached  to 
the  spine,  its  development  is  a  temate  or  quinary  cycle,  developed  rather  in  a 
planef  and  the  elements  radiately  disposed ;  that  is,  the  various  types  of 
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pelvic,  scapular,  temporal,  tympanic  and  pterygoid  attachments  to  the 
neural  spine,  five  in  ail,  sevendly,  vary  in  different  classes  so  as,  in  many 
instances,  to  assume  mutually  the  same  pelric,  scapular,  temporal,  etc., 
derelopments  respectively  interchanged,  as  it  were.  In  the  **  shoulder- 
rina;**  of  fishes,  where  the  scapula  is  the  chief  crescented  blade,  in  the  simile 
of  a  bird's  ileum,  and  is  made  to  join  its  partner  of  the  other  side  under- 
neath the  gullet — as  an  indentured  synchondrosis,  mostly — the  clavicle, 
like  a  bircPs  ischium  attached  to  the  middle  of  the  (Ueoid)  scapula,  with  its 
caudate  exsinuate  extremity,  forms  a  true  simile  (although  in  a  shoulder)  of - 
the  arcus  pubis  in  mammals ;  while  the  versatile,  lithe,  piscine  coracoid  de- 
ment (originally,  in  young  mammals  likewise  sejunct)  takes  much  of  the 
loose  appearance  of  the  bifurcate,  stemally  coalescing  aviary  coracoid,  no 
less  than  the  long,  attenuated,  and  retrorsely  equitant,  slender  os  pubis  of 
birds,  and  synchondrosed  with  the  retrorsely  equitant  ischium,  which 
leaves  but  a  ligamentous-coated  slit  for  a  foramen  obturatium,  and  an  "ob- 
turated" remnant  of  the  ischiadic  passage  between  itself  and  the  retrorsdy 
prUmged  ileum  it  joins  behind.  All  this  is  exhibited  in  the  collection  to  be 
presented  when  completed. 

In  birds,  the  coracoid  is  but  loosely  connected  with  the  slender  scapular 
blade  and  the  Jlat  and  exsinuate-caudate  clavicle — which  stems  the  sternum  (or 
fdsion  of  collateral  mesial  ossicles  of  costal  origin) — and,  as  a  manubrial 
attachment,  is  fUsed  with  its  partner  of  the  other  side  into  a  gothic  arch  of 
intersecting  beams. 

The  acromis  —  rectangularly  synchondrosed  with  the  scapula  in  mam- 
mals— and  the  articulated,  and  hence  independent,  not  merely  residual, 
marainal  cartilage,  are  a  fourth  and  fifth  centres,  deficient  in  the  adult  bird 
skeleton,  but  already  strongly  developed  in  fishes,  for  the  attachment  of 
the  scapular  blade  to  the  neural  arch  by  the  intervention  of  the  mostly  bi- 
furcate (connective  ossicle  or)  marginal  terminal,  joining  the  second  cra- 
nial vertebra  and  mastoid.  These  quinary  components  are  ftilly  retained 
in  the  batrachian  shoulder,  where  aU  five  are  fitrmed  into  a  tabulate  expanse, 
and  the  humerus  transversely  articulates  to  a  more  or  less  cylindnc  ele- 
ment, as  a  transformation  occurring  mostly  in  the  clavicle. 

Respecting  the  temporal  attachment,  which  in  young  sheep,  man,  and 
Cyprinoid  fishes,  e.  g.  the  bufl&Io-fish,  (Catostomus  sp.)  can  be  separately 
detached,  leaving  but  the  labyrinthically  runcinate  os  petrosum  (a  single 
independent  rib  of  the  neural  spine,  and  having  a  perforation  for  a 
specific  nerve  between  its  own  capitular,  tubercular  and  costal  centres) : 
the  squamous  part  repeats  the  blade,  ileum  or  scapula — as  the  comparison 
may  be  instituted — with  an  acromial  projection  or  proc.  zygomaticus, 
bearing  a  terminal  connective  ossicle;  while  its  exsinuate-caudate  ele- 
ment, circumscribing  an  aperture,  in  mammals  forms  the  meatus  audito- 
rius  osseus ;  in  turtles,  the  infundibuliform  auditory  drum,  or  tympanic 
cavity,  in  some  cases  immediately  opening  into  the  campanulate-infla- 
ted,  vast  and  retrospectant  mastoid  space,  leaving  a  dentine  vacuum  in- 
side ;  but  in  porcine  and  ruminant  mammals,  and  the  feline  tribe,  repre- 
senting the  ear-drum  projecting  underneath  the  skull,  with  a  cancellate 
trabecular  tissue :  and  all  three — or,  as  the  processes  are  disjointed,  ^ve — 
parts  of  the  temporal  region  are  but  a  simile  of  all  the  other  f^ilcral  attach- 
ments, forming  glenoid  articulations  for  the  support  of  the  jaws  and  other 
prehensile  levers,  or,  as  the  case  may  be,  dissections  of  continuous  layers 
of  ficsh,  as  in  Articulata — ^where  exactly  the  same  parts  are  preformed,  as 
"  insections" 

In  mammals  the  temporal  glenois  bears  the  weight  and  pressure  of  the 
mandible.  In  birds,  the  depression  of  the  temporal  cleidoid  (meatus  ex- 
temus)  is  stemmed  into  by  the  palatal  cleidoid — with  mammals  (see  pre- 
vious contributions)  the  lamina  pterygoidea  externa ;  while  the  aviaiy 
mandible  (m  in  fishes,  and  amphibia  likewise)  swings  on  the  top  of  this 
disjointly  compound  processus  pterygoideus,  and  in  birds  is  suspended 
merely  by  a  strong  sinew  from  the  obsolete  temporal  projections.  In  fish- 
es, the  true  auditory  ossicles — as  erroneously  called  auditory  as  in  man ! — 
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ara  b;  the  gigantic  hicus-bone  of  a  radiate  den  line  conrormation,  articula- 
ted or  lenglhity  soldered  into  the  glenoid  region,  being  a  true  analogue  to 
a  fulcral  attachment  for  the  support  of  the  huge  hjoid-prebensiU,  ilieir 
gill-flos  representing  the  ear>cartilaj;es  as  a  manual  termination,  and,  con- 
trary to  all  authora,  not  bearing,  but  merely,  aa  a  manubriunj,  joining,  the 
independent  thoraeoid  formation  or  cephalD-thorai  of  five  pairs  of  cepha- 
lic riba — auppoaing  them  to  be  the  trne  ventral  arcbes  for  the  five  corres- 
ponding neural  oncH  of  the  craaimn.  This  Lyoid  shoulder  consists  of 
lui  exeinaale<audale  cUidoid  (the  incus  of  higher  vertebrates)  artteulatins 
into  the  temporal  glenoidal  cavity ;  an  anterior  crescented  slab,  snturcd 
with  the  flat-vaulted  palatals,  as  a  cuspidate  element  or  itape*,  circinatelj 
contorted  in  some  turtles  ;  a  cnspidate-crescented  zygomatic  is  aggluti- 
nated to  the  cleidoid  (a  blade  for  the  pterygoid  fabric),  behind  which  oper- 
ates a  lid  in  likeness  of  a  ahoixl  or  icapula — no  unmeaning  words,  as  in- 
dicaUve  of  early  application  of  bones  to  utenstl  purposes — tenninatcd  bj 
an  cnsiform  marginal  (in  likeness  of  tiie  orbicuiar  fold  or  felly  of  the  tym- 
panum, as  in  mammals,)  and  iKsuing  into  an  acromoid  process,  in  mam- 
mals, as  in  fishes,  tho  "atgloid"  process,  whence  the  hyoid  bones,  *•  ks 
extremity  (in  fishes  of  an  immense  size],  are  suspended:  their  humentl, 
utnary  and  radial  being  in  immediate  succession :  tlic  aacendant  horn,  the 
horizontal  and  the  (^Bcmi)hyoid ;  as,  indeed,  in  man,  where,  uDcoDScioni 
to  anatomical  utgeaia — too  deplorably  conducted  on  foul  human  corrup- 
tion, instead  on  ilt  fiuiw  txpot^,  the  aninuil  realm  I — the  asceatling  "hom"  of 
the  hyoid  fkbric  is  indeed  descending,  and  the  mesial  connection  of  the  hy- 
oid arches  its  earpoldal  extremity  :  whereof  the  muscular  ton^r  forms  the 
tactltive,  the  Iragtit  and  kftir  of  the  ear,  by  dislocation,  the  receiving  pha- 
langsl  bone-system  1 — in  fishes  representing  a  ^n  of  phalanijes  semicartila- 
ginous  and  joining  the  tympanic  ^bric,  and  already,  by  intuitive  compar- 
ison popularly  emphasized  as  "JiiJi-ears"!  Here  the  humeral,  depending 
from  tlic  opercular  bones'  junction,  is  cartilaginous  ;  the  ulnary,  as  its  im- 
mediate succesBor,  the  so  called  posterior  liyoid,  a  strong,  broad  beam  of 
fin,  OS  also  its  insequent  element,  or,  if  so  be,  a  true  simile  of  a  radius. 

Tlie  ginglymoid  pier,  at, — immediately  indentured  with  the  malar  pro- 
longation of  the  rodiato-dcntifled  incus-prop — is  backed  by  its  strong  se-' 
junct  haiKulas,  style  aud  xugomatk  blade,  and  in  fishes,  as  in  amphibia  and 
birds  likewise,BUpportslnemandihle,here  dislocated  from  its  proper  glen- 
oid groove  b)  that  extent :  exposing  a  system  where  several  futcnil  radia- 
tious — here,  the  temporal,  opercular  and  palatal — are  in  immediate  uniform 
connection ;  bearing  al  a  common  centre  the  three  contingent  prchensilia,  the 
hyo-auditiiry,  the  plery go-facial,  nnd  the  mandibular.  Many  bones  are,  It 
is  apparent,  only  single  ossiflcations ;  so  are  the  single  teeth  as  iingle  o«ti- 
flcations  and  the  carpal  and  tarsal  elements ;  which  in  the  human  hand 
are  eight  (an  organo  genetic  number),  in  tlmt  of  certain  dolphins  are  jitt. 
The  plialangal  bonus  are  each  a  tcrnal  ossification,  but  in  number,  as  far  as 
supernumerary  to  their  respective  metacarpals,  metalaraals,  etc.,  vary  in 
ZWpAimijj&ii'cnijfroml,  2,  6, 13;  in  man  from  2  to  3  only;  while  the  car- 
pals  ol  the  dolphin  are  reduced  in  number  to  the  next  cyclar  number  be- 
low, being  merely  5.  The  phalangal  fin-rays  of  muacaloungcs,  perches, 
torpedoes,  etc.,  vorj  among  such  organogenetlc  members  as  numbers 
13,  21,  65,— and,  aa  In  the  ichthyosauri,  are  otten  ramified  in  the  fan-like 
expanse  of  the  fins. 

In  insects,  the  ineection  of  limba  frequently  has  this  form  :  fi-ontinf;  a 
belt  bearing  a  limb,  wo  perceive  a  plate  of  tabulate  mail,  analogous  to  tbe 
frog-shoulder  (see  above),  isaulni;  into  acoUum,  the  inflated  joint  in  jump- 
ing bugs  and  grasshoppers ;  and  next  a  segment  of  sesamoid  contraction, 
and  gi'i'/n^  a_/ii?crwm  I'n  nnnnju/orsmse  as  a  trochanter  or  tuberculnm  costse, 
to  which  isotlached,  in  angular  continuity,  along  "femur"— or  the  true  si- 
mile of  the  femoral  diaphysial — followed,  in  linear  aerial  arrangement,  by 
the  2,  3,  &.  and,  in  antennee,  higher  ortcanogenetic  numbers  of  phalangoid 
elements,  (each  higher  one  the  sum  nf  the  two  previous  onea).  As  to  the 
neural  aud  ventral  arches,  their  costal  type  diflcrs  least  ft^>ni  tlie  insected 
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tTpe,  being  an  [ntcrmediale  form  belseca  Ihe  radially-expanded,  tabulnle- 
bladed  one  of  fulcral  atiacLnicnU  and  the  prbhctisile  levers'  SsliUar  bones : 
eauli  dorsal,  craoial  or  veotro-thoracat  rib— in  full  array  so  very  complete 
in  many  Babes — coiuiittag  of  a  capitular  attaching  centre  :  in  ribs  the  ca- 
piCulum,  in  dorsal  arches  tlie  slemming  Interspinal  (bu&lD-fisbes)  or  ca- 
pitular Joint,  in  the  first  or  condylar  cranial  vertebra  tlie  condy  le-plale ; 
no»t,  a  trochanteric  tobereulum  or  anterior  process  of  dorial  vcrtcbne  ; 
next.  B  blade,  in  ventral  spines  tlic  rib-arcb  proper,  in  coiDpresaed  piscine 
rentrnl  as  well  as  dorsal  spines  the  immediate  pectinate  series,  in  the 
caudal  region  in  cither  spine  to  an  identity  alike,  but  nt  the  incumbence  of 
soft  voluminous  entrails  changed,  so  aa  to  form  ship-like  arches :  while,  as 
the  presented  specimens  of  the  nuchal  verlebrc  of  Bubalicbthys  shov  to 
satisfwtion,  the  pectinate  series  of  the  neural  spine  transforms  towards 
the  head,  and  in  the  head,  into  what  is  the  identical  organ  with  the  proces- 
sus transvursus  of  tlie  human  thoracic,  anteriorly  fully  beribbed  vcrtebm, 
so  as  to  exclude  any  doubt  at  their  proper  dorsal  origin  and  interpretation. 
The  capltuluro  in  birds  is  very  much  prolonged,  in  a  shortened  cleidold 
form  colligate  with  the  transverse  dorsal  process  (with  eniiformty  devel- 
oped tubercular  elements,  in  a  parrot,  presented)  and  the  well-bnown  side- 
slabs,  OS  distant  tubercuta,  are  oversliding  the  rib-arcbcs  near  their  mid- 
dle. The  spinous  processes  of  mammals  and  higher  vertebrata  (in  many 
cases  presented  normally  open  at  the  summit — atlas  of  youne  hog,  with 
s^unct  toolli  of  epistropheus :  the  epiati  ophean  arch  being  doaUe.  the  dtnt 
Tepruducing  a  vertebral  base;  atlas  of  sea^turtle)  arc  the  doubly  laminate, 
ventrally  removed,  but  elsewhere  incident  caudal  and  dorsal  puniarde — in 
the  gar-fishca  (Lepidosteus)  actually  tomiate-insidaa  as  trve  proc.  ipinaii  to 
the  connirent  lateral  arch-beams,  and  often  crowned  by  powerful,  yet  in 
high  adult  states  still  bifid  Sn-rays,  the  cartilagiuous  processus  cartilaginei 
of  the  processus  spinoai.  These  are  repeated  on  the  ventral  spine,  in 
fishes  as  an  identical  formation,  in  inSaied -ribbed  vertebrata,  e.  g.  as  the  ^— 

dorsal  fln  of  the  dolphin,  and  on  the  ventral  side,  as   the  cartilages  and  ^H 

the  originally  bifid  (embryonic  state]  sternum  :  the  costal  cartilages,  or  ^H 

Incident  "poniards,"  repeating  the  dorsal  poniards  for  processus  spinoai).  ^H 

In  fishes,  the  capitulura  coslie  In  the  herring  tribe  forms  a  cartilasinoua  ^H 

cuic  soluble  from  the  spinal  column,  and  jointed  to  the  setilorm  side-slab  ^H 

(tutierclel  and  setiform  rib-bladci  in  dog-Qshes  (Amia), gars, etc.,  the  ca-  ^H 

pltuium  is  confluently  Qxed  to  the  column,  the  rib-blade  articulating  at  it*  ^H 

projecied  apex  ;   in  the  small  perches  and  pomotis-forms  of  our  waters  ^H 

the  capitula  are  a  series  of  pointed  pegs  projecting  tram  the  column,  and  ^| 

are  jointed  loosely  to  the  merely  applied  subrolary  blades,  bearing  slde- 
wIm  the  loose  spinltorm  tubercula :  which  in  trout,  pike,  and  miiscaloun- 
ges.  arc  transplanted  upcn  Ike  colamn,  forming  a  Kcond  teriet  of  Iriitly  libt, 
subtending  the  flesh  at  lulf  angles  between  the  spine  and  ribs  proper ; 
while  in  the  codfish,  where  a  part  of  the  spinal  processes  is  Uminately  flat-  ^^ 

tened  out  sideways,  the  likewise ^iMe-»7)iinAd  (continuous)  eapiiulatear  ^H 

sttbeirapexboththe  setifbrm  short  rib  and  proportionately  long,  upwardly  ^H 

subtending  tuberculum-bristle ;  all  of  which  being  left  ma  of  coniideration,  ^H 

to  say  the  least.  In  our  present  Ichthyognostic  dictionaries  or  handbooks,  ^^M 

it  cannot  be  astonishing  that  so  little  success  has  been  arrived  at  in  deter-  ^^ 

mining  tlie  "catholic"  (or,  respecting  a  pantoscopic  view)  proposition  of 
their  relation  and  relationship  :  a  fault  of  diagnostic  science  without  the 
proflbred  aid  of  philosophic  pantoscopic  corroboration.  The  body  being 
subtended  longitudinally  by  a  system  of  block.masonry  developed  bilater- 
aUs,  with  only  the  cartilaginous  pellncid  menisci  as  a  true  mesisd  forma-  ^H 

tion  (both  the  sternal  03  well  as  apical  elements  beinp'  originally  bigerain-  ^H 

ate)  it  IS  to  be  assumed  a  tree  of  life  cnmposed  of  cycles,  of  a  low  number  ^^B 

(2  to  G  at  most)  of  subcartilagiuous  prlmogcnilal  centres  ;  each  section  or  ^^| 

joint  of  vertebral  form  bearing  four  branches,  two  dorsal  and  two  lateral  ^H 

or  ventral  arch-beams,  each  of  1,  2,  3  or  5,  in  insectcd  flesh  increased 
cyclar  numbers  of  centres  ;  at  cither  aide  forming  a  stiff-ribbed  arch,  nave 
or  gangway,  originally  open  (bifid)  but  subsequently  dosed  up;  the  dorsal 


TRANB.   OF   THE   ACAD.    OF   SCIENCE. 


one  inlaid  with  all  nervous  cooneclions  with  tlie  brains  or  head -marrow, 
and  with  the  openings  at  tlie  side  like  a,  true  area  Noa — nnd  riding  on  tbe* 
abdominal  side  or  vomilant  channel  of  liquefied  assiuiilative  and  secretive 
matter,  confined  in  due  subordination  by  the  impending  of  the  lovercross- 
beams,  forming  the  chest,  and,  in  a  meaaure,  the  belly,  thus  conflnlDg  the 
lensuous  or  assimilative  and  the  eexual  or  Becrctive  yiaccra. 

On  this  subject  iDUcli  wa«  known  in  ancient  traditioo  in  a  pantotcopic 
symbol  now  entirely  lost  to  unders  landing,  but  lenovable  in  d  new  form, 
if  impliod  OS  a  tale  no  less  Chan  a  genetic  exegesis  or  exodus  of  the  spirit 
oalof  tlic  land  of  Egypt,  as  it  were  :  the  bodily  conditions  of  the  ensifuna- 
bladed  orj^nism,  bo  emphatically  represented  in  the  image  of  the  puito- 
scopic  snake  of  tradition,  as  agtneml  ii/mboi  of  lift. 

Dr.  Pope  presented  specimens  of  gold-bearing  roclcB  and 
earths  from  the  Pike's  Peak  Gold  Region. 

Dr.  PoUak  presented,  in  the  name  of  James  G,  Soiilard, 
Esq.,  a  fine  specimen  of  lead  ore,  300  lbs,  weight,  from  the 
Lead  Mines  Dear  Oulcna.  Ills. 


I 


Noveinber  7,  1859. 
Vice-President  Dr.  Esgeluann  in  the  chair. 

Twelve  members  present. 

Lettei-8  were  read  from  the  Royal  Soo.  of  Sciences,  CrSttin- 
gen.  May  23,  1859;  I.  R.  Acad,  di  Sci.,  Lettere  ed  Arti  di 
Padova,  M.irch  30, 1859;  K.  preuss.  Akad.  der  Wissenach., 
BerliD,May  1,1859;  Senckenbergische Kalurf.  Gesell.,  Frank- 
furt-a-M.,  June  9, 1859  ;  Katnrh.  Verein  der  preass.  Rheinl. 
a.  Westphalens,  Bonn,  Feb.  10,  18S9;  Natnrf.  Gesellsch.  in 
Emden,  June  22,  1859;  Va-terland.  Museum  Francisco- Car. 
zu  Linz,  Feb.  10,  1859;  K.  K.  zool.-bot.  Gesellsch.  in  Wien, 
May,  1859 ;  Herr  Jenonea,  Vienna,  April  22, 1859,  desiring  to 
extend  exchanges  in  the  Austrian  Empire ;  Royal  Geograph. 
Soc,  London,  Aug.  13, 1859 ;  circular  letter  of  Dr.  E.  Ferreira 
Franza  (in  the  service  of  the  Brazilian  Government,)  and  P. 
A.  Broclthaus,  Leipzig,  Nov.  10,  1858,  soliciting  eichangea  of 
piiblicationa ;  A.  F.  Bandelier,  Highland,  Ills^  Oct.  28, 1859 ; 
E.  C.  James,  Alton,  Ills.,  Oct.  26,  1859;  Western  Acad.  Nat. 
Sci.,  Cincinnati,  O.,  Oct.  27, 1859 ;  Librarian  of  Harvard  Coll., 
Cambridge,  Oct.  31, 1859 ;  Essex  Inst.,  Salem,  Masa^  Oct.  29, 
1859;  Prof.  S.  F.  Baird,  Wash.,  Oct.  28,  1859;  Smithaoniaa 
Inst.,  Wash.,  Oct.  15,  1859, — severally  acknowledging  the  rft- 
ceipt  of  the  Transactions  of  the  Academy,  and  announcing 
the  transmission  of  publications  in  exchange. 

The  following  donations  to  the  Library  were  received : 
Canad.  Jour,  of  Ind.  Sci.A  Art,/"/om  the  Caitadian  liistilule  f 
Atlantis :  a  Redster  of  Lit.  Sci.  &  Art,  Dublin,  1859,  Nos.  lU.- 
IV-j/t-om  (Ac  £ditora;  Bulletin  de  la  Soo.  des  Sciences  Nat. 
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de  Neuchatel,  Tomes  I.-IV^  1847-1858,  from  the  Society  ; 
Jabrb.  der  K.K.  geologiscb.  Reicbsanstalt,  IX.  Jabrg.  No.  4, 
Oct.-Dec.,  1858,  Vienna,  from  the  Imperial  Institute  ;  Mit- 
tbeil.  der  K.K.  geograpb.  Gesellscb.,  Wien,  1859,  III.  Jabrg.  1 
Ileft^from  the  Imperial  Society  ;  Nacbricbten  von  der  Georg- 
Augusts-Universitat  u.  der  K.  Gesellscb.  der  Wissenscb.  zu 
65ttingen,  No.  1-28, 1868,  from  the  Royal  Society;  Zeit- 
Bcbrift  f^  die  gesammten  Natarw.,  Halle,  1858,  Xli.  Band, 
from  the  Society  in  JBalle ;  Rivista  della  I.  R.  Academia 
di  Padova,  Vol.  VI.,  Trim.  1-2,  1857-8,   8-4,  1858,  from 
the  Imperial  Academy ;  Monatsb.   K.  preuss.    Akad.   der 
Wissenscb.  zu  Berlin,  July-December,  1858, — Ergebnisse  der 
Wetterbeob.   1855,  —  Uebersicbt  der   Witterung  im  ndrdl. 
Deutscbland,  1856, — Meteor.  Beob.  1855-8,  from  the  HoycU 
Academy ;  Verbandl.  des  Vereines  zur  Befbrd.  des  Garten- 
baues,  Vl.  Jabrg.  2  Heft,  1858,  Berlin,  /rom  the  Society ; 
Trans,  of  tbe  Imp.  Geograpb.  Soc.  of  Russia,  Vol.  I.-I v., 
1858-58,— Compte-Rendu  pour  1858,  St.  Petersbur&»  1859, 
from  the  Imperial  Society ;  Atti  del'  I.  R.  Istituto  v  eneto, 
Tomo  IV.,  ser.  iii.  Disp.  1-5,  from  the  ImpericU  Institute/ 
Jabresb.  der  Senckenbergiscben  Naturf.  Gesell.  zu  Frankfurt- 
a-M.,  1  Jabrg,  1857,  from  the  Society  ;  Jabresb.  der  Naturf. 
Gesell.  in  Emden,  1858, /rom  the  Society;  39tb  Ann.  Rep. 
of  tbe  Leeds  Pbil.  &  Lit.  Soc,  1858-9,— Proc.  Geol.  Polytech. 
Soc.  Yorksbire,  1858-9,  yVom  the  Leeds  Society ;  Sitzungsb. 
der  Pbysicaliscb-med.  Gesell.  zu  Wtlrzburg,yVt>m  the  Society; 
Bulletin  de  la  Soc.  Linn6enne  de  Normandie,  Vol.  III.,  1857- 
%^  from  the  Society ;  8tb  Bericbt  tlber  das  Museum  Fran- 
cisco-Car. Linz,  1858,^om  the  Institution;  Verbandl.  der  BL 
K.  zool.-bot.  Gesellscb.  in  Wien,  Jabrg.  1858,  Band  VIII., /rom 
th>e  Imperil  Society ;  Jabresbeft  des  Vereins  des  Krainiscben 
Landes-Museum,  Laibacb,  I.-IIL,  1838,  1856-58,   />om  the 
Museum  ;  Repertorio  Ital^.  per  la  Storia  Nat.  cura  J.  J.  Bian- 
coni,  1858,  Fasc.  1-2,  1854,  Vol.  I.-II.,  Bononiae,  from  the 
Editor;  Florae  Forojuliensis  Syllabus,  J.  A.  Pirona,  M.D., 
1855, — Bemerkung  dber  einige  Arten  der  Gattung  Centaurea, 
von  Victor  v.  Janka,  Wien,  from  the  Librarian  of  the  Imp. 
Geol.  Institute  of  Vienna. 

Tbe  Corresponding  Secretary  was  directed  to  transmit  10 
copies  of  Nos.  1,  2  Jb  8  of  tbe  Transactions  of  tbe  Academy 
to  tbe  Librarian  of  tbe  Imperial  Geol.  Institute  of  Vienna  for 
excbanges  in  tbe  Austrian  Empire,  in  answer  to  tbe  request 
contained  in  bis  letter  of  tbe  22d  April,  1859. 

Major  M.  L.  Clark  presented  some  minerals  from  Arkansas 
and  Indiana ;  also,  sandstone  slabs,  containing  fossil  footprints, 
from  tbe  valley  of  tbe  Connecticut  River,  botb  above  and 
below  Nortbarapton,  Mass. 

Mr.  Edwin  Harrison  read  a  paper  entitled  "  Tbe  Preserva- 
tion of  tbe  Indian  Languages,  by  E.  W.  Prewitt." 


TRANS.    OP   THE    ACAD.    OP    SCIENCE. 


November  21,  1S59. 
Vice-President  Dr.  Engelmanji  iu  the  chair. 

Thirteen  members  present. 

Letters  were  received  from  the  Smithsonian  Institution ;  W. 
Sharewood,  Cavendisham,  Pa.;  N.  Orleans  Acad,  of  Nat.  Sci- 
ences; I.  A,  Lnpbam,  Milwaukie,  Wis  ;  Library  of  the  Unir. 
of  Michigan,  Ann  Arbor;  Amherst  Coll.;  Edward  H.  Bee- 
be,  Galena,  Ills.;  E.  B.  Price,  Columbin,  Mo. ;  N.  York  State 
Libraiy,  Albany,  —  severally  acknowledging  receipt  of  the 
Trans,  of  the  Academy. 

Donations  to  the  Library  were  announced  as  follows :  Rep. 
of  Superin.  TJ.  S.  Coast  Sur.  for  1857,  Wash.,  4to,  1858,— 
Cong.  Globe,  2d  Seas.  36th  Cong.,  by  J.  C.  Rivea,  Wash^  4to, 
1859,  fro7n  the  Jlon.  F.  P.  Blair,  Jr^  ;  N.  O.  Med.  &  Surg. 
Jour.,  Nov.,  1859,  Jrom  the  Editors  ;  Bibliographia  Entomol. 
by  W.  Sharswood,  Leipsig,  8vo.,  1  sheet,  fron\  the  Author; 
Proc.  Acad.  Nat.  Sciences,  Pbil^  Aug.,  1859, — Catalogue  of 
Invertebrata  of  N.  America,  from  the  Academy  /  Geol,  Sketch 
of  Estuary  &  Fresh  Water  Deposits  of  Judith  River,  by  F. 
V.  Uayden,  M.D., — Extinct  Vertebr.ita  from  the  Judith  river, 
and  Great  Lignite  Formations  of  Nebraska,  bv  Joseph  Leidy, 
MJ)t  PbiU  1859,  from  Prof.  J.  Leidy  ;  Description  of  de- 
formed fragmentary  Human  Skull,  from  an  ancient  cave  at 
Jerusalem,  by  J.  Aitkin  Meigs,  M.D.,  Phil ,  1859,  ^om  the 
Author  ;  Jour.  Frank.  Inai.,  Phil.,  Nov^  1859,  from  the  In- 
stitute. 

A  communication  was  read  from  L  A.  Lapham,  Esq^  of 
Alilwaukie,  Wia^  announcing  that  ho  had  discovered  rocks 
near  Milwankie,  equivalent  in  age  to  the  Old  Red  Sandstone 
(Devonian)  of  Eurojie,  and  containing  remains  of  Fishes,  re- 
sembling those  discovered  by  Hugh  Miller  in  Scotland.  The 
remains  did  not  show  the  entire  fish,  but  consisted  of  frag- 
ments of  bones,  teeth,  and  fins,  with  portions  of  the  tuberou- 
lated,  shagreen-like  dermal  covering.  The  rocks  lie  above 
those  of  the  Niagara  group  (Silurian),  and  are  the  newest  of 
the  rock  formations  proper  yet  discovered  in  Wisconsin, 

Prof.  G.  Se^ffarth  communicated  the  following  letter  ad- 
dressed to  him  from  Prof.  O.  M.  Mitchell,  Director  of  the 
Dudley  Observatory  at  Albany,  relating  to  the  astronomical 
inscription  on  the  Leeds  Mammy-Coffin,  described  and  inter- 
preted by  Prof.  Seyflfarth  in  the  last  number  (No.  3,  Vol.  I^ 
p.  356)  of  the  Academy's  Transactions  : 

"  Dn.  G.  Setff*rtr,  —  Dear  Sir :  1  received  a  short  time  iinoe  your 
article  on  Ihe  Astronomital  Inscription  on  the  Leeds  •  Muhud?-  Coffin.'  I 
VBi  SO  deeply  interested  in  this  remarkable  exposition,  that  I  U.  ODce  re- 
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quested  one  of  my  assistanto,  Dr.  Sonntag  of  the  Dudley  Obsenratory,  to 
compute  for  me  the  places  of  the  sun,  moon,  and  planets,  at  the  autum- 
nal equinox,  1722  B.  C. 

"  This  work  has  been  completed,  and  his  computations  agree  well  with 
jour  own.    He  finds  at  Paris,  noon,  1722  B.  C, 

The  Sun's  longitude 179^  67' 

The  Moon's  apparent  longitude 249  48' 

Mercury's  longitude 219*>  47'  Retrograde. 

Venus'  "        1910  87' 

Mars'  "        147*>  14' 

Jupiter's  "         100©  8^ 

Saturn's  "        281«  49' 

"  These  results  agree  with  your  own,  and  I  am  now  desirous  of  obtain- 
ing from  you  a  brief  history  of  the  method  by  which  you  reached  to  the 
knowledge  of  the  "Key"  which  seems  to  unlock  all  these  astronomical  in- 
scriptions. 

"I  should  be  glad  to  obtain  Arom  yon  sketches  of  the  hieroglyphics 
which  represent  the  sun,  moon,  and  five  old  planets ;  also,  the  representa- 
tions of  the  12  Signs  of  the  Zodiac,  and  one  or  two  additional  inscriptions 
like  the  one  in  your  pamphlet  on  the  Leeds  Mummy  Coffin. 

"  I  hare  already  alluded  to  your  great  discovery  in  one  of  my  public 
lectures,  and  am  desired  to  prepare  a  discourse  on  this  special  sulyect,  to 
be  given  in  this  city  sometime  in  December. 

With  great  respect,  very  truly, 

6.  M.  MITCHELL." 

Prof.  Seyffarth  read  the  first  part  of  a  paper  on  a  "  Remark- 
able Papyrus-Scroll,  written  in  the  Hieratic  character,  about 

1050  B.  c;' 

Mr.  Edwin  Harrison  presented  a  small  sandstone  slab,  im- 
printed with  bird  tracks,  from  the  valley  of  the  Connecticut ; 
also,  a  specimen  of  aluminate  of  Lead,  showing  some  oxy- 
chloride  of  Lead ;  also,  a  specimen  of  Silver  ore,  containiuj?  an 
average  of  62.08  ounces  to  the  ton  of  2000  lbs.  of  ore,  mm 
the  St.  Louis  Mines  of  Arizona. 


December  5,  1869. 

The  President,  Dr.  Wislizenus,  in  the  chair. 

Thirteen  members  present. 

A  letter  was  read  from  W.  Sharswood,  Cavendisham, 
Philad.,  Nov.  21, 1859,  in  which  he  observes  that,  during  the 
latter  part  of  the  year  1857,  his  attention  had  been  attracted 
to  a  peculiarity  of  the  oxidq  obtained  from  the  East  Bradford 
Allanite,  Chester  Co.,  Penn.  The  composition  of  the  min- 
eral as  determined  and  published  by  Kammelsberg  in  the 
"  Annalen  der  Physik  u.  Chimie  von  Poggendorf,*'  LYTT. 
^85,  is : 

Si,         AJ,       Fe,        Ce,         Ca,      Mg,       La,       Fe. 
81.86,    16.87,    12.26,    21.27,    10.15,    1.67,     2.i0,    8.68. 
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At  the  time  of  bis  observing  tbe  above  fact  it  was  a  ques- 
tion whether  there  be  really  a  new  oxide  present  combined 
with  the  oxide  Cerium,  closely  related  to  it  in  the  figure  of  its 
equivalent,  or  simply  a  second  oxide  with  which  it  had  not 
hitherto  been  known  to  be  associated.  The  fact  referred  to 
consisted  in  the  observation,  that  in  its  deportment  with  the 
tests  for  oxide  Cerium,  it  would  not  yield  the  characteristic 
reactions.  These  facts  seemed  to  demand  an  investigation  of 
the  subject,  and  he  had  determined  upon  undertaking  the  task. 

Letters  were  read  from  Dr.  P.  W.  Mosblech,  Bethany,  Va., 
and  from  the  Librarian  of  Yale  Coll.,  New  Haven,  acknowledg- 
ing receipt  of  the  Transactions  No.  3. 

Donations  to  the  Library  were  presented  as  follows :  Rep. 
of  Expl.  &  Surv.  of  Pacific  R.  Routes,  Vol.  X.,  Wash.,  4to, 
1869,— Cong.  Globe,  2d  Sess.  35th  Cong.,  Part  I.,  1858-9, 
from  the  Hon.  F.  P.  BlaiVy  Jr.;  Canad.  Jour.  Ind.  Sci.  &  Art, 
Nov.,  1859,  from  the  Canadian  Institute  ;  Jour,  of  Education, 
Nos.  1-10,  Vol.  III.,  Montreal,  1859,  from  Copt.  Z.  A.  jSu- 
guet'Zfatour. 

Dr.  T.  C.  Hilgard  read  a  letter  from  Prof.  S.  P.  Baird, 
Washington,  relating  to  the  small  snake  supposed  to  have 
been  found  imbedded  in  solid  sandstone,  near  Liberty,  Ills., 
(mentioned  in  the  letter  of  Dr.  C.  A.  Mann,  which  was  read 
at  a  former  meeting,  dated  Sept.  15,  1859,)  which  was  as 
follows : 

"  Smithsonian  Institution,  Washington,  Nov.  23,  1869. 

"Dr.  T.  C.  HiLOARD. — Dear  Sir :  I  have  just  received  your  letter  and 
the  snake  at  the  hands  of  Mr.  H.  Engelmann.  On  examination,  I  find  it 
to  be  a  species  well  represented  in  our  Museum  ;  but  all  the  specimens 
arc  from  Missouri,  and  as  yet  we  have  no  evidence  of  its  existence  out  of 
your  State.  Dr.  Engelmann  has  sent  it  from  near  St.  Louis.  It  was  de< 
scribed  last  spring  by  Mr.  Kennicott  as  Celuta  vermis^  (Proc.  Acad.  Nat. 
Sciences,  Philad.)     I  send  you  an  extra  with  his  article. 

*'  It  is  of  course  sufficiently  evident  that  the  introduction  of  the  snake 
into  its  rocky  cavity  is  of  comparatively  recent  origin.  It  may  have  occu- 
pied it  without  food  for  many  months,  perhaps  for  more  than  a  year.  I 
should  judge  this  to  have  been  the  case  by  its  somewhat  emaciated  ap- 
pearance. Very  truly  yours, 

S.  F.  BAIRD." 

The  Corresponding  Secretary  communicated  an  extract 
from  a  letter  of  Dr.  S.  F.  Shumard,  dated  Austin,  Nov.  14, 
1859,  touching  his  recent  discoveries  of  extensive  Coal  Meas- 
ures in  Northern  Texas,  which  was  as  follows : 

"  My  trip  to  Fort  Belknap  was  one  of  great  interest.  We  have  found 
a  lar^e  development  of  Coal  Measures,  filled  with  numerous  characteristic 
fossils,  many  of  them  the  same  as  occur  in  the  Coal  strata  of  Missouri  and 
Illinois.  The  beds  consist  of  sandstones,  limestones,  and  selcnitc  shales 
surmounted  with  conglomerate.  Before  the  commencement  of  our  sur- 
vey, coal  was  supposed  to  exist  here  in  "  shallow  bands  of  no  great  thick- 
ness and  of  little  value,"  and  many  supposed  that  the  coal  was  merely  Hg. 
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nite.  Bat  we  hare  traced  the  boundaries  of  the  Coal  Measures  so  far  as 
to  be  able  to  say,  that  the  area  occupied  by  this  formation  is  not  less  than 
4,600  square  miles,  and  perhaps  much  greater.  The  vertical  range  of  the 
formation  has  not  yet  been  determined  accurately,  but  it  cannot  fall  short 
of  400  feet.  We  have  seen  four  different  beds  of  coal  in  the  same  section, 
the  thickest  being  nearly  four  feet  The  clays  and  shales  accompanying 
the  coal  are  filled  with  beautiful  crystals  of  selenite,  larger  than  the  palm 
of  one's  hand,  and  abound  in  elegantly  preserved  fossils,  among  which  we 
recognize  many  Missouri  friends.  The  conglomerate  is  from  eighty  to 
one  hundred  feet  thick." 

Dr.  C.  W.  Stevens  exhibited  a  botanical  specimen  which 
had  the  hygrometrical  property  of  expanding,  when  wet,  and 
coiling  up  into  a  ball,  when  diy. 

Dr.  Engelmann  designated  it  as  Sdaginella  Upidophylla^  a 
well-known  cryptogamous  plant,  found  abundantly  in  south- 
western Texas,  in  Mexico,  and  as  far  as  California,  as  ascertained 
by  the  IT.  S.  Boundary  Exploration.  SelagineUa  is  a  lyco- 
podiaceous  genus  of  numerous,  especially  tropical,  species,  of 
which  few  only  exhibit  this  hygrometrical  peculiarity.  The 
three  species  of  the  eastern  U.  States,  one  of  which,  S, 
rupestrisj  is  also  found  in  our  State,  and  extends  throughout 
North  and  South  America  and  Asia,  do  not  have  this  property. 

Henry  Engelmann,  Geologist,  Washington,  D.  C,  and  Amos 
H.  Worthen,  State  Geologist  of  the  State  of  Illinois,  were 
elected  Corresponding  Members. 


December  19,  1859. 
The  President,  Dr.  Wislizknus,  in  the  chair. 

Eight  members  present. 

Letters  were  read  from  Messrs.  A.  H.  Worthen,  Springfield, 
Ills.,  and  H.  Engelmann,  Washington,  D.  C,  severally  ac- 
knowledging their  election  as  Corresponding  Members  ;  j\1so, 
from  Prof.  P.  W.  Mosblech,  Bethany,  Va.,  acknowledging  re- 
ceipt of  publications. 

Donations  to  the  Library  were  received  as  follows  :  Dyas 
et  Trias,  ou  le  Nouveau  Gr6s  Rouge  en  Europe,  dans  I'Am^- 
rique  du  Nord  et  dans  I'lnde,  par  Jules  Marcou,  Gendve, 
1859,  from  the  Author/  Bulletin  mens,  de  la  Soc.  Imp.  zool. 
d'Acclimatation,  Tome  VI.,  No.  10,  Oct.,  1859,  from  the  So- 
ciety ;  Rep.  on  Geol.  and  Mining  Districts  of  the  Iron  Mt. 
R.R.,  by  J.  V.  Phillips,  St.  Louis,  1859,  from  the  Author  ; 
Jour,  of  Education,  Montreal,  Nov.,  1859,  from  Capt.  X.  A. 
Huguet'Latour, 

Prof.  G.  Seyffarth,  concluded  the  reading  of  his  paper 
entitled  "A  Remarkable  Papyrus-Scroll,  written  in  the  Hier- 
atic character  about  1050  B.  C.,*^  illustrated  by  afac  simile  and 
89 


688  TRAILS.    OF   THB  ACAD.    OF   SCIENCE. 

translation  of  the  charactera ;  to  which  was  added  some  re- 
marks upon  the  System  of  Champollion,  in  reply  to  the 
criticisms  of  Mr.  Le  Page  Renouf. 

On  motion,  it  was  ordered  that  the  fac  simile  and  transla- 
tion be  lithographed,  and,  together  with  the  paper  of  Dr. 
Seyff.irth,  be  published  in  the  Transactians  of  the  Academy. 

William  Sharswood,  Ph.  D.,  of  Philadelphia,  and  Prof.  P. 
W.  Mosblech,  Ph.  D.,  of  Bethany  Coll.,  V  a.,  were  elected 
Corresponding  Members. 


January  2,  1860. 
The  President,  Dr.  Wislizenus,  in  the  chair. 

Thirteen  members  present. 

Letters  were  read  from  the  Elliott  Soc.  Nat.  Hist.,  Charles- 
town,  Dec.  15,  1859,  and  from  the  Wemer-Verein  zur  geol. 
Durschf.  von  Mahren  u.  Schlesien,  Brtlnn,  Jan.  20,  1859,  ac- 
knowledging receipt  of  the  Transactions  of  the  Academy, 
and  announcing  the  transmission  of  publications  in  exchange. 

The  following  donations  to  the  Library  were  received : 
Jour.  Frank.  Inst.,  Phil.,  Dec,  1859,  from  the  Institute  ; 
Proc.  Acad.  Nat.  Sci.,  Phil.,  Nov.,  1859,  from  the  Academy  ; 
Cat.  of  1st  Exhibition  of  Statuary  &  Paintings,  Chicago,  1859 ; 
Nautical  Monographs,  No.  1,  Observatory,  Wash.,  Oct.,  1859, 
by  Lieut.  M.  F.  Maury,  from  the  Author  ;  Jahrb.  der  K.  K. 
geol.  Reichsanstalt,  X.  Jahrg.  1,  Wien,  1859,  from  the  Insti- 
tution ;  Mem.  et  Doc.  publics  par  la  Soc.  Historique  de  Mon- 
treal, 2d  Livr.,  1859,  from  Capt.  X.  A,  Huguet-Latour ; 
Texas  Almanac  for  1860,  &  Richardson's  New  Map  of  Texas, 
1860, //o/n  J9r.  B,  F.  Shumard ;  Atti  dell' L  R.  Istituto 
Vencto,  Tomo  VI.,  Ser.  iii.,  Disp.  6-7,  1859,  from  the  In- 
stitution ;  Verhandl.  des  Vereins  zur  Befbrd.  des  Gartenbaues, 
Berlin,  1858,  VI.  Jahrg.,  1  Heft,  V.  Jahrg.,  3  Heft,  1857, /rom 
the  Society  ;  Wttrttenib.  naturw.  Jahreshefte,  XV.  Jahrg.,  3 
Heft,  Stuttgart,  1859, /rom  ikt  Society  ;  Uitvinding  der  Boek- 
drukkunst,  Haarlem,  1854,  sm.  4to, — Uitvinding  der  Boek- 
drukkunst,  door  J.  J.  Noordziek,  Haarlem,  1848, — Verslag  van 
der  Directie  der  Overijss.  Vereen.  tot  Entw.  van  Pro  v.  Wel- 
vaart,  1857-8-9,  from  the  Society  ;  VIII.  Jahresb.  des  Werner- 
Vereincs,  1858,  Brttnn,  from  the  Society  ;  Proc.  Boston  Soc. 
Nat.  Hist.,  Oct.-Nov.,  1859, /rom  the  Society, 

Prof.  G.  Seyffarth  communicated  the  following  letter  from 
George  A.  Stone,  Esq.,  of  lloxbury,  Mass.,  relating  to  the 
Papyrus-Scroll  and  other  objects  mentioned  in  the  paper  read 
by  him  before  the  Academy  at  a  late  meeting : 
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"BosTOW,  December  20,  1859. 

"  Prof.  G.  Sbyffarth,  D.D. — My  Dear  Sir :  Your  kind  favors  of  the 
16th  Inst,  and  28th  Nov.  last  past,  enclosing  translations  of  the  Scarabaeus 
Tablet  and  a  portion  of  the  Papyrus-scroll,  came  duly  to  hand.  I  believe 
I  sent  you  a  sketch  of  the  tomb  and  entrance  in  which  they  were  found, 
and  thinking  it  will  interest  you,  I  will  relate  how  they  came  into  my  pos- 
session. While  at  Thebes,  I  went  out  to  shoot  eagles,  and  one  of  the  moun- 
taineers who  was  with  me  said  he  could  show  me  something  better,  and 
then  produced  the  gold  spread-eagle,  of  which  I  wrote  you,  and  wished  me 
to  buy  it.  I  refused,  thinking  it  was  worth  only  its  weight  in  gold.  He 
came  aboard  my  boat  the  next  evening,  and  showed  me  the  Papyrus  and 
Tablet.  I  was  then  sure  he  had  found  the  body  of  some  person  of  conse- 
quence ;  so  I  purchased  all  three.  I  then  started  down  the  river,  and 
when  I  arrived  at  Kenet,  I  had  come  to  the  conclusion  that  there  were 
other  articles  still  belonging  with  the  Papyrus-scroll,  and  I  sent  my  drago- 
man back  to  Thebes  to  brmg  the  man  and  anything  of  value  he  might 
have :  and  when  he  came,  he  produced  the  Scarabaeus,  which  I  purchased. 
He  stated  that  he  had  lived  at  Thebes  forty  years,  and  had  never  seen  a 
mummy  so  carefully  and  perfectly  preserved ;  that  it  was  covered  with 
linen  of  a  texture  nearly  as  floe  as  silk ;  that  the  head  of  the  mummy  was 
covered  by  a  mask  painted  and  gilded ;  and  that  in  the  upper  room  stood 
four  jars  of  oriental  alabaster,  with  figure  heads,  the  whole  covered  with 
hieroglyphics  and  enclosed  in  a  box  of  hard  yellow  wood,  also  covered  with 
inscriptions.  The  upper  room  he  discovered  in  1857,  and  the  lower  room 
in  185iB.  The  jars  and  box  he  sold  to  Lord  Henry  Scott,  a  young  English- 
man, and  they  are  probably  in  his  possession.  The  mask  he  sold  to  a 
Copt  who  collects  and  sells  antiquities  at  Thebes,  and  the  Copt  transferred 
it  to  the  French  Consular  Agent  at  that  place,  and  it  is  either  in  his  pos- 
session, or  in  the  French  Museum  at  Paris.  The  Tablet  was  tied  around 
the  neck  of  the  mummy  by  a  string,  the  Scarabaeus  lay  on  the  breast,  and 
the  Eagle  and  Asp  were  nailed  on  the  top  of  the  mummy-case. 

Your  obd't  serv't, 

GEORGE  A.  STONE." 

A  paper  presented  for  publication  by  A.  H.  Worthen, 
State  Geologist  of  the  State  of  Illinois,  entitled  "  A  Notice 
of  a  new  species  of  Platycnnus  and  other  fossils  from  the 
Mountain  Limestone  of  Illinois  and  Iowa,  being  an  ex- 
tract from  the  2d  Annual  Report  of  the  Illinois  Geological 
Survey,"  was  read  by  the  Corresponding  Secretary.  Ke- 
ferred  to  a  committee. 

A  paper  presented  for  publication  by  A.  H.  Worthen, 
State  Geologist,  entitled  "  Review  of  some  points  in  Dr.  B. 
F.  Shumard's  Report  on  the  Geology  of  Ste.  Genevieve  Co., 
Mo.,"  was  read  by  the  Corresponding  Secretary,  and  referred 
to  a  committee. 

A  letter  was  read  from  Dr.  John  Evans  of  Washington,  D. 
C,  with  the  correspondence  enclosed,  relating  to  the  large  mass 
of  Meteoric  Iron  discovered  by  him  in  the  Rogue  River  Mts., 
at  no  great  distance  from  Port  Orford,  on  the  Pacific  coast, 
in  Oregon,  and  soliciting  the  countenance  of  the  Academy  in 
furtherance  of  the  efforts  now  being  made  to  induce  the  TT. 
8.  Government  to  cause  the  same  to  be  accurately  examined 
and  described,  or,  if  practicable,  removed  to  Washington  and 
deposited  in  the  Museum  of  the  Smithsonian  Institution. 
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The  matter  was  referred  to  the  President,  with  instructions 
to  address  such  letters  as  he  might  deem  proper  and  advi- 
sable to  Prof.  Joseph  Henry,  Secretary  of  the  Smithsonian 
Institution,  our  Representatives  in  Congress,  and  other  per- 
sonages at  Washington,  in  behalf  of  the  proposed  object. 

The  President  submitted  his  Annual  Report  of  the  prog- 
ress and  proceedings  of  the  Academy  during  the  year  1869  : 

ANNUAL  REPORT. 

Another  year,  the  fourth  of  the  existence  of  our  Academy,  has  passed,  and 
in  renewing  it  we  may  congratulate  ourselves  that  our  efforts  and  results 
within  the  last  year  have  at  least  been  commensurate  with  our  means.  Ou^ 
meetings  have  been  regularly  attended,  our  Museimi  and  Library  have 
received  considerable  additions,  there  has  been  no  want  of  verbal  and 
written  communications  on  scientific  subjects,  which  were  uniformly  dis- 
cussed in  a  most  liberal  spirit,  and  the  third  number  of  our  Transactions, 
more  voluminous  than  the  previous  ones,  and  we  trust  equally  as  interest- 
ing to  the  scientific  world,  was  published  towards  the  close  of  the  year. 

Our  communication  with  other  Societies  of  similar  tendency,  at  home 
and  abroad,  has  been  kept  up  by  our  Corresponding  Secretary  with  great 
punctuality.  By  the  transmission  of  our  Transactions,  for  which  we  are 
greatly  indebted  to  the  Smithsonian  Listitution  in  Washington  City,  we 
receive  in  exchani^e  regular  files  of  very  valuable  scientific  publications 
from  all  parts  of  the  world,  which  may  form  the  nucleus  of  a  future  Libra- 
ry of  Natural  Sciences.  The  total  number  of  our  foreign  exchange  list  is 
at  present  128,  and  that  of  the  home  list  67.  In  order  to  maintain  this  de- 
sirable intercourse,  we  are  obliged  to  continue  our  own  publications  ;  but 
if  the  state  of  our  finances  should  not  allow  us  to  publish  every  year  so 
full  a  number^  we  might  at  least  publish  occasionally  separate  articles  in 
sheets. 

Besides  the  addition  which  our  Library  has  received  by  exchange,  it 
has  been  increased  by  private  donation  and  by  many  valuable  public  doc- 
uments, for  which  we  are  under  obligations  to  the  Hon.  Trusten  Polk  and 
the  Hon.  Frank  P.  Blair. 

Our  Museum  has  also  been  enlarged  by  liberal  donations  in  nearly  all 
its  departments,  thus : 

Ethnology  has  received  valuable  contributions  from  Mr.  B.  M.  Souther- 
ton,  Mo.;  Rev.  C.  H.  A.  Dall,  Calcutta ;  Dr.  McPheeters,  St.  Louis. 

Mammalogy f  from  Chas.  P.  Chouteau,  Esq.,  Dr.  E.  J.  Marsh,  and  Dr. 
Enselmann. 

Ornithology^  from  Capt.  J.  Pope,  U.  S.  A.,  and  in  exchange  from  the 
Academy  of  Natural  Sciences,  Philadelphia.  (A  great  many  of  these 
birds  have  been  prepared  and  elegantly  momited,  but  we  need  more  cases 
to  preserve  them  properly. ) 

Uerpetology  has  received  additions  from  Drs.  Engelmann,  McPheeters, 
and  Sander,  St.  Louis,  and  Dr.  Wheeler,  Perry  Co.,  Mo. 

Entomology,  from  Drs.  McPheeters,  A.  Leitch,  and  others. 

Botany.  Prof.  E.  W.  Hil^ard,  State  Geologist  of  Mississippi,  presented 
a  collection  of  about  three  hundred  plants  from  the  State  of  Mississippi. 

Paloeontologv  and  Geology.  Donations  were  made  in  this  department  by 
Drs.  Pope,  McPheeters,  Engelmann,  Wislizenus,  M^.  Clark,  C.  Witter, 
Esq.,  and  in  exchange  we  received  from  the  Academy  of  Natural  Scien- 
ces of  Philadelphia  some  valuable  fossils ;  for  instance,  bones  and  casts  of 
Meqalonyx  Jefferaonii,  Dinomis  gigantens,  Jguanodon,  Plesiosaurus,  etc. 

Mineralogy  has  been  enriched  by  contributions  from  Drs.  McPheeters, 
Pope,  J.  Koch,  James  G.  Soulard,  Esq.,  J.  Harrison,  Esq.,  Dr.  Cavanaugh 
(Santa Fe'),  and  Maj.  Clark. 

Malacology.  The  Rev.  T.  H.  Newton  presented  us  specimens  from  Pa- 
nama and  the  West  Indies.     Dr.  M.  M.  Pallen  also  made  some  additions. 
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The  number  of  our  Associate  Members  is  at  present  about  160,  but  as 
many  of  them  do  not  pay  promptly,  and  the  expense  of  our  last  publica- 
tion amounted  to  a  considerable  sum,  we  are  actually,  as  will  appear  fh)m 
the  Treasurer's  Report,  indebted  for  about  three  hundred  dollars,  which 
sum  has  to  be  paid  from  the  next  semi-annual  dues  of  the  members. 
These  dues  and  voluntary  contributions  from  members  form  at  present 
our  only  financial  resources,  and  as  they  are  limited  we  must  necessa- 
rily for  the  coming  year  confine  our  operations  within  those  bounds. 
With  larger  means,  it  is  true,  a  great  deal  more  might  be  accomplished 
here  in  the  centre  of  the  Mississippi  Valley,  in  the  cultivation  of  the  natu- 
ral sciences,  in  developing  the  natural  resources  of  the  Great  West,  and 
in  stimulating  young  men  to  habits  of  observing  the  wonders  and  study- 
ing the  laws  of  Nature,  which  must  result  in  the  increase  of  human  know- 
ledge and  the  improvement  of  mankind.  But  even  with  our  small  means 
we  will  try  to  approach  at  least  this  hijB;h  and  noble  end.  Let  us,  there- 
fore, not  relax  in  our  zeal,  but  work  steadily  on  in  the  cause  of  science ; 
and  ft'om  small  beginnings  our  Academy  may  grow  to  such  importance  in 
coming  years,  that  not  only  St.  Louis  but  the  entire  West  will  appreciate 
and  upoid  it. 

A.  WISLIZENXJS,  President. 

The  Reports  of  the  Corresponding  Secretary  and  the  Trea- 
surer for  the  year  1859  were  read,  examined,  and  accepted. 

The  following  gentlemen  were  elected  officers  of  the  Acad- 
emy for  the  ensuing  year,  1860 : 

President^  Hiram  A.  Prout. 

\st  Vice  Presidenty  George  Engelmann. 

2d  Vice  President^  Charles  A.  rope. 

Corresponding  Secretary^   Nathaniel  Holmes. 

Recording  Secretary^  Montrose  A.  Fallen. 

Treasurery  J.  S.  B.  Alleyne. 

Librariany  G.  H.  E.  Baumgarten. 

^  C     T.  C.  Hilgard,  Edwin  Harrison,  C. 

i^uratorsy  j     ^  Stevens,  G.  H.  E.  Baumgarten. 

^  r>  r/.    *.        S     N.  Holmes,  Wm.  M.  McPheeters, 

Com.  on  PuhhcaUony  |     ^^^  Engelmann. 

^  ^ .,  (     C.  A.  Pope,  Samuel  Reber,  G.  H. 

Com.  on  Library,         j     E.  Baumgarten. 

^  rf.  f     Spencer  Smith,  J.  B.  Eads,  Chas. 

Com.  on  Finance^         |     ^  Whittelsey. 

Chainnen  of  the  Standing  Committees  were  appointed  as 
follows,  viz : 

Ethnology y  N.  Holmes. 

Conip.  Anatomy y  C.  A.  Pope. 

Emhryologyy  J.  S.  B.  Alleyne. 

Mammalogyy  C.  W.  Stevens. 

Omithologyy  M.  Lewis  Clark. 
Herpetology  a/id  Ichthyologyy  F.  E.  Baumgarten. 

Entomologyy  W.  M.  McPheeters. 

Botanyy  Geo.  Engelmann. 
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Palceontology  and  Geology,  H.  A,  Prout. 

Jdineraiogy,  A.  C.  Kocli. 

Chemistry,  A,  Litton. 

Mettorology,  A.  Wializeims. 

Newton  D.  Strong,  Esq.,  was  ducted  an  Associate  MeniborJ 
MesBra.  Sidney  S.  Lyon  o!' Jefferson ville,  Ind.,  anil  C.  A.  WliiU 
of  Burlington,  low^  were  elected  Corresponding  Members. 


Jamiary  IG,  1860. 
Vice -Presi dent  Dr.  Engelmanm  in  the  chair. 

Fifteen  members  present. 

Letters  were  read  from  P.  W.  Mosblech,  Bethany,  Va.,  O.l 
A.  White,  Burlinfi^oii,  Iowa,  and  Sidney  S.  Lyon,  Jefferson-* 
ville,  Ind.,  severally  acltnowiedging  their  election  as  CorreK-l 
ponding  Members.  I 

A  circular  letter  from  the  I£oyaI  Prassian  Academy  of» 
Sciences  of  Berlin,  enclosing  a  Circular  of  the  Committes  V 
of  the  Ilnniboldt  Foundation,  an  institution  proposed  to  bs.l 
established  at  Berlin,  in  Prussia,  for  the  encouragement  of  tha  I 
Natural  Sciences  and  travel,  and  named  in  honor  of  the  I 
memory  of  Alexander  von  Humboldt,  was  i-ead  and  tha  I 
snbject  thereof  laid  before  the  Academy;  whereupon  tha  I 
following  resolution  was  proposed  and  adopted  :  I 

Whereas  this  Academy  ia  not  itself,  at  the  present  time,  ia  I 
a  condition  to  warrant  an  appropriation  of  any  part  of  iV6  1 
funds  to  this  useful  and  noble  object,  but  would,  nevertheless,  J 
gladly  becomo  the  medium  of  transmission  of  such  funds  us  ' 
may  be  contributed  by  individual  members,  or  other  citizens 
of  St.  Louis  and  vicinity,  in  furtherance  of  the  high  purposes 
of  the  Humboldt  Foundation,  it  is 

Resolved,  That  the  Secretary  be  instructed  to  request  the  i 
Daily  Newspapers  of  the  city,  both  English  and  Gennan,  to  J 
publish  the  letter  and  circular,  received  from  the  Royal  Acad- 1 
emy  of  Sciences  of  Berlin,  and  that  the  Treasurer  of  the  M 
Academy  be  authorized  to  receive  any  contributions  which  1 
may  be  offered  for  this  purpose,  and  to  undertake  the  safa  J 
transmission  of  the  same  to  the  Treasurer  of  the  Humboldt  ] 
Foundation  at  Berlin. 

The  following  publications  were  received:  N.O.Med  <fc  I 
Surg.  Jour.,  Jan.,  1860,  from  the  Editors  ;  Bulletin  de  la  1 
Soc.  Imp.  7,ool,  d'Acclimatation,  Nov.,  185!),  No.  11,  from  f A«  I 
Society.  I 

Dr.  Engolmann  read  a  paper  containing  a  report  of  hit  1 
Molerologlcil  Observations,  at  St.  Louis,  for  the  year  1859. 
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On  motion,  the  Secretary  was  requested  to  have  an  ab- 
stract presented  to  the  daily  papera  for  publication,  and  the 
accompanying  table  was  ordered  to  be  published  in  the 
Transactions. 

Dr.  Engelmann  found  the  mean  barometrical  elevation  29.584  inches, 
very  nearly  the  average  elevation  of  St.  Louis.  The  extremes  were 
greater  than  usual — the  highest  elevation  (January  22d)  80.304,  and  the 
greatest  depression  (March  28th)  28.616  inches,  showing  a  range  of  1.788 
inches,  while,  generally,  it  does  not  amount  to  more  than  1  or  li  inches. 

The  thermometrical  observations — the  most  interesting  for  the  public, 
and  the  most  important  for  a  knowledge  of  the  climate — gave  also  exactly 
the  average  mean,  65^.4  Fahrenheit.  The  temperature  durine  the  dif- 
ferent months  was  mostly  also  an  average  one ;  February,  March  and  No- 
vember were  rather  warmer,  and  April  cooler,  than  these  months  ordina- 
rily are.  The  most  remarkable  feature  in  the  thermometrical  condition 
of  the  year  was  the  very  low  temperature  of  December,  with  26**  lower 
than  he  had  ever  observed  it  in  that  month  within  the  last  twenty-seven 
years.  The  mean  temperature  of  January  was  only  in  three  instances 
found  lower,  viz.,  in  1884,  20^,  in  1866,  20°,  and  in  1867,  19** ;  and  that 
of  February  was  also,  three  times,  as  low  or  lower,  viz.,  in  1886,  21°,  in 
1888,  20**,  and  in  1848,  25°.  The  lowest  mean  temperature  for  Decem- 
ber, ever  before  observed  by  him,  occurred  in  1888  and  in  1846 — in  both 
years  amounting  to  27°. 4.  The  coldest  day  in  the  month  and  year  was 
December  7th,  with  8*'.6  below  zero. 

We  trace  these  great  atmospheric  waves,  characterized  by  a  sudden  rise 
of  barometer  and  fkll  of  thermometer,  from  the  Rocky  Mountains  to  the 
Atlantic  coast,  and  here  on  the  Mississippi  we  are  pretty  nearly  midway 
between  these  points.  The  data  occasionally  obtained  from  the  eastern 
base  of  the  Rocky  Mountains  (Fort  Laramie,  Pike's  Peak)  show  that  there 
the  change  usually  takes  place  twenty-four  hours  sooner  than  it  reaches  us 
here,  and  twenty -four  hours  later  it  reaches  the  Eastern  and  Northeastern 
States.  In  Texas  these  changes  seem  to  take  place  nearly  at  the  same 
time  as  here,  and  they  often  extend  far  South  into  the  tropics,  where,  in 
Mexico,  they  are  known  as  "  northers.''  The  lowest  temperature  noted 
at  Denver  City,  in  the  Pike's  Peak  region,  occurred  during  the  day  (not 
in  the  morning)  of  December  5th,  with  89®  below  zero.  At  New  Braun- 
fels,  near  San  Antonio,  in  Texas,  it  reached  15*^  above  zero  on  December 
7th,  and  on  the  same  morning  it  fell  here  to  8|°  below,  as  above  stated. 
December  8th  was  the  coldest  day  on  the  £a.stern  coast.  December  7th 
was  the  coldest  day  here  since  January  18,  1867,  when  the  temperature 
fell  to  12^.5  below  zero ;  in  the  two  intervening  winters  the  thermometer 
fell  to  zero  and  to  1°  below  zero. 

A  glance  at  his  meteorological  tables  revealed  another  interesting  fact : 
scarcely  ever  more  than  one  month  in  each  winter  shows  a  mean  temper- 
ature below  80°.  The  only  exception  he  found  in  twenty-five  years,  oc- 
curred in  the  winter  of  1855-6,  when  January  had  a  mean  temperature  of 
19.3  and  February  of  26*^.6.  The  mean  temperature  of  the  winter,  (em- 
bracing the  three  months  of  December,  January  and  February,)  on  an  av- 
erage 33°.6,  was  under  80°  only  in  1834-6,  and  in  1865-6. 

Dr,  Engelmann  urged  that  observations  instituted  in  the  heart  of  a  large 
city  give  a  very  incomplete  insight  into  the  climate  of  a  country.  They 
should  be  made  simultaneously  in  the  country,  in  low  and  in  high  situa- 
tions ;  nor  should  the  temperature  in  the  sun  and  that  of  the  soil  be  over- 
looked, which  are  scarcely  ever  observed.  He  stated  tliat  he  happened  to 
have  the  means,  not  to  fill  this  great  desideratum,  but  to  show  how  difier- 
ent  results  are  obtained  by  observations  in  different  localities.  Mr.  A. 
Fendler  has  continued  his  observations — once  made  on  the  highlands  of 
New  Mexico,  in  the  lowlands  of  Chagres,  and  on  the  mountains  of  Vene- 
zuela—here, in  our  neighborhood,  in  3ie  valley  of  Rock  Spring  creek,  not 
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Fnr  from  the  Pacific  Hailroail  machine  shop.  HU  average  for  the  whole 
jear  shows  l'',4  Ipsa  than  (he  citj'.  It  is  timl  much  warmer  in  the  high 
SJid  dry  and  somewhat  sheltered  cit;  localilv,  than  in  the  rather  law  rnl- 
ley.  The  diflereoce  at '.)  o'clock  P.  M.  was  the  greatest,  vix..  2°.l ;  at  S 
P.M.  it  amounted  to  only  O^.a,  and  at  7  A.M.  it  was  1''.8.  In  the  cooln- 
raonlhs,  from  November  to  April,  the  average  temperature  in  the  riUley 
was  one  decree,  or  ereti  less,  lower  than  in  the  cit; ;  in  the  warmer 
months  the  dlfllirence  was  consiiterablj  greater,  and  in  August,  October 
and  July  it  amounted  to  respectively  2°,  2°.:!  and  2^.4.  The«e  three 
months  were  also  those  in  wliieh  the  skj  was  clearest.  The  average  of 
eloadiness  for  the  vcar  was  4.5  (entire  clondiness  being  indicated  by  10)  ; 
in  August  it  was  only  8.3,  in  October  2.8,  and  in  July  2.fl.  It  is  therefnre 
evident  that  the  greater  clearness  of  the  sky  and  with  it  the  dealer  evapo- 
ration and  radiation  produced  the  grreater  fall  of  the  thcnnomcter  in  that 
valley,  as  well  as,  no  doubt,  in  aU  similar  situations.  The  same  ttct  U 
evident  from  the  observation,  that  in  cloudy  weather  there  was  little,  if 
any,  difference  between  the  temperature  of  both  localities,  while  this  dif- 
ference was  greatest  in  clear  and  calm  weather ;  on  some  days  it  amODlit- 
ed  to  9  or  10  degrees ;  on  the  cold  December  day,  repeatedly  spoken  of, 
Mr.  Fendler's  thermometer  marked  11°,  7<^.l)  lower  than  Dr.  Engelmann's. 

Another  instanceofdiObrcot  results  obtained  by  observations  made  at 
thtise  diSerent  stations,  is  found  in  the  dates  of  the  1at«st  spring  and  ear- 
liest fait  Irosts.  Dr.  E.'a  tliermnmvter  fell  to  or  below  the  freeEing  point 
for  the  last  time  in  spring:,  April  Cth ;  and  for  the  first  time  in  fall,  Octo- 
ber 28th.  205  days  later.  Mr.  Feodlcr's  thermometer  indicated  April  23d 
and  October  Bth  as  the  dales  of  the  latest  and  earliest  frost,  with  only  169 
days  between  them — a  difference  of  88  days.  In  elevated  and  drier  silnu- 
tinns  in  the  country  the  result  would  probably  be  on  intermediate  one. 

Tile  clearness  of  sky  was  last  year  beyond  the  average.  The  cleAt- 
eit  months  were,  as  above  stated,  Julr,  October  and  August;  the  cloudi- 
est. December  and  March  (6.6  and  6,6). 

With  bU  tliis  clearness  the  quantity  of  rain  and  snow  was  considerably- 
above  an  average  one, amounting  to  over  01  inches  (scarcely  9  inches  lost 
than  in  the  excessively  wet  year  1868),  only  3  inches  of  which  fell  na 
snow.  The  driest  months  were  October  {1.80),  January  and  August;  tlie 
wetteat,  June  (11,02  inches). 

Westerly  winds  prevailed,  as  usual,  in  the  colder,  and  south-easterly  in 
the  warmer  months  of  last  year. 

Dr.  Engclmann  also  exhibited  a  table  for  the  average  temperature  of 
every  month  in  tlie  last  twenty-flve  years,  and  promised  to  eontiuue  stieh 
extracts  from  his  meteorological  journals,  kept  now  for  more  than  a  quar- 
ter of  a  century. 

Col.  W.  Gilpin  presented  lo  the  Academy  a  HydrograpLic 
Map  of  N.  America,  a  Map  of  the  Boam  of  the  MiasiRsippi, 
and  an  Isotheimal  Chart,  constructed  and  dr.awn  by  himself, 
and  made  some  explanatory  reniarks  touching  his  views  of  tho 
matters  represented  therein. 


February  6,  1860. 

The  President,  Dr.  H.  A.  Prout,  in  the  cliair. 

.Eleven  members  present. 

Letters  were  read  from  the  K.  bayer.  Akad.  d.  WisBensiih, 
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Munich,  Oct.  10, 1859 ;  K.  Danske  Vidensk.  Selskab,  Copen- 
hagen, July  1, 1859 ;  Soc.  Imp.  des  Naturalistes,  Moscow,  Jun. 
22,  1859;  Naturf.  Gesellsch.  zu  Freiburg  i.  B.,  Oct.  20,  1859; 
severally  acknowledging  receipt  of  the  Transactions  and 
advising  the  Academy  of  the  transmission  of  publications: 
also,  a  letter  from  the  Hist.  Society  of  Santa  F6. 

Donations  to  the  Library  were  announced  as  follows  :  Proc. 
Amer.  Phil.  Soc,  Philad.,  July-Dec,  1859, /rom  the  Society ; 
St.  Joseph  Jour,  of  Med.  &  Surgery  for  Sept.,  1859,  from  the 
Editors;  Program  der  Realschule  zu  Weisse,  von  Dr.  Lund- 
haus,  1859,  from  W.  Sharswood ;  Jour.  Frank.  Inst.,  Phil., 
Jan.,  1860,  from  the  Institute;  Rep.  of  the  Geol.  &  Agricul. 
Sur.  of  Texas,  1859,  by  B.  F.  Shumard,  M.D.,  State  Geologist, 
f^om  the  Author  /  Proc.  Acad.  Nat.  Sciences,  Philad.,  from 
the  Academy ;  K.  Danske  Vidensk.  Selskab  Skrifler,  V. 
Band,  1-2  Hefl, — Oversigt,  1  Aaret  1858,  from  the  So- 
ciety ;  Industrie  u.  Gewerbe  Verein — Konstruktions-Lehre 
von  J.  von  Aschauer,  mit  14  Figuren,  Steiermark, /rom  the  So* 
ciety  ;  Jahresb.  der  Handels  u.  Gewerbekammer,  1852,  Linz, 
— ^Darstellung  der  Stabeisen  u.  Rohstahl-Bereitung,  von  Peter 
Tunner,  I.- VII.  Hefl,  Gratz,  1845-6,  from  the  Society ; 
XXV.  Jahresb.  des  Mannheimer  Vereins  fttr  Naturk.,  1859, 
from  the  Society  ;  Gedenkblatt  ftlr  Alex,  von  Humboldt,  von 
H.  Trautschold,  Moskau,  1859,  from  Dr.  A.  Senover,  Vi- 
enna;  Atti  dell' I.  R.  Istituto  Veneto,  Tomo  IV.  Ser.  iii, 
Disp.  8,  1858-9,  from  the  Institution ;  Verhandl.  der  Na- 
turf. Gesellsch.  in  Basel,  II.  Theil.  2-3  Heft,  1859,  from  the 
Society ;  Vehandl.  der  naturf.  Gesellsch.  zu  Freiburg  i.  B. 
II.  Band,  1  Heft,  1859,  from,  the  Society  ;  Canad.  Jour.  Ind. 
Sci.  &  Art,  Jan.  1860,  from  the  Canadian  Institute. 

The  Corresponding  Secretary  read  some  extracts  from  a 
letter  addressed  to  him  by  Dr.  B.  F.  Shumard,  dated  Austin, 
Jan.  5,  1860,  giving  intelligence  of  the  progi'ess  of  his  inves- 
tigations upon  an  interesting  series  of  fossils  from  beds  lying 
at  the  base  of  the  Cretaceous  group  on  Red  River,  in  North- 
em  Texas,  and  corresponding  with  No.  1  of  the  Nebraska 
section  of  Messrs.  Meek  and  Hayden ;  in  which  the  writer, 
also,  further  observes  as  follows : 

''  We  frequently  find  in  Texas,  subjacent  to  the  Bluff,  a  bed  of  rounded* 
silicious  boulders,  sometimes  resting  on  the  Cretaceous  and  sometimes  on 
the  supposed  Jurassic,  and  we  have  examined  very  carefully  for  organic 
remains  both  in  the  boulder  deposits  and  in  the  overlying  Bluff.  We  have 
not  as  yet  found  any  fossils  in  the  former ;  but  in  the  latter  fresh-water 
and  land  shells  are  of  common  occurrence,  and  at  some  points  we  have 
found  bones  of  ruminants  and  fossil  wood." 

A  large  box  of  minerals  and  fossils  collected  by  Mr.  H.  En- 
gelmann.  Geologist  of  the  IT.  S.  Expedition  to  the  Rocky 
Mountains,  in  1856,  under  Lieut.  F.  T.  Bryan,  U.  S.  A.,  was 
presented  to  the  Academy  in  the  name  of  Lieut.  Bryan  ;  and 
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the  thanks  of  the  Academy  were  voted  to  Lieut.  Bryan  for 
his  valuable  donation. 

Frederick  von  Hagenow,  M.D.,  of  Greifswald,  Prussia,  -was 
elected  a  Corresponding  Member. 


February  20,  1860. 
The  President,  Dr.  H.  A.  Pbout,  in  the  chair. 

Six  members  present. 

A  letter  was  read  from  the  Librarian  of  the  British  Mu- 
seum, London,  Dec.  20,  1859,  acknowledging  the  receipt  of 
the  Transactions  of  the  Academy ;  also,  a  letter  fi'om  George 
A.  Stone,  Boston,  Feb.  6,  1860. 

Donations  to  the  Library  were  received  as  follows :  Trans. 
Roy.  Scottish  Soc.  of  Arts,  Vol.  V.,  part  iii.,  Edinb.,  1860, 
from  the  Society ;  Bulletin  mens,  de  la  Soc.  Imp.  zool.  d' 
Acclimatation,  Tome  VI.,  12,  Dec,  1859,  from  the  Society  ; 
Jour.  Frank.  Inst.,  Philad.,  Feb.,  1860,  from  the  Institute  ; 
12th  Ann.  Rep.  Mercantile  Library,  Pittsburg,  1860,  frotn  the 
Association ;  Proc.  Boston  Soc.  Nat  Hist.,  Vol.  VII.,  Dec, 
1859,-Jan.,  1860,  from,  the  Society  ;  Memoir  &  Map  of  the 
Ter.  of  the  U.  S.  from  the  Mississippi  to  the  Pacific  Ocean,  by 
Lieut.  G.  K.  Warren,  Top.  Eng.,  Wash.,  4to,  1859,  from  the 
Author  ;  Bookseller's  Medium,  by  O.  A.  Roorbach,  N.  York, 
1860,  frortx  the  Editor ;  4th  Ann.  Report  Chicago  Reform 
School,  1859,  from  the  Chicago  Hist,  Society ;  Rep.  of  Cor- 
resp.  &  Papers  of  the  Syro-Egyptian  Soc,  London,  1858—9, 
from  the  Society, 

The  committee  to  whom  was  referred  the  paper  of  Mr.  A. 
H.  Worthen,  entitled  "  Notice  of  a  new  species  of  Platycrinus 
and  other  fossils  from  the  Mt.  Limestone  of  Illinois  and  Iowa, 
being  an  extract  from  the  2nd  Annual  Report  of  the  Illinois 
Geological  Survey,"  reported  the  same,  with  the  accompany- 
ing drawings  for  a  plate,  for  publication  in  the  Transactions. 

The  committee  also  recommended  the  following  abstract 
of  Mr.  Worthen's  "Review  of  some  points  in  Dr.  B.  F.  Shu- 
mard's  Report  on  the  Geology  of  Ste.  Genevitive  County, 
Mo.,  for  insertion  in  the  Journal  of  Proceedings,  viz  : 

"Mr.  Worthen  considers  the  2nd  Archimedes  or  Ste.  Genevibve  Lime- 
stone of  Dr.  Shumard  (see  Trans.  Acad,  of  Sci.,  St.  Louis,  p.  406)  as  noth- 
ing but  a  part  of  the  St.  Louis  Limestone,  to  which  fossils  of  the  Warsaw 
Limestone  have  been  erroneously  referred.  In  the  first  Illinois  locality 
(Prairie  du  Rocher)  mentioned  by  Dr.  S.  in  the  note  to  p.  406,  Mr.  W. 
finds  the  entire  bluff  just  back  of  the  village  to  be  formed  of  St.  Louis 
Limestone,  characterized  among  other  fossils  by  numerous  specimens  of 
Lithostrotion  mammillare,  even  to  within  ten  feet  of  its  junction  with  the 
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Ferrueinous  Sandstone  which,  a  mile  and  a  half  below  the  Tillage,  caps 
the  Limestone,  and  further  south  forms  the  entire  bluff  for  several  miles. 

Above  the  village  the  capping  Sandstone  has  disappeared,  but  at  the 
base  of  the  bluffs  the  Warsaw  Limestone  crops  out  containing  all  the  fos- 
sils enumerated  by  Dr.  S.  in  the  note  quoted  above,  with  the  exception 
of  Productus  deganSf  Nor.  &  Prat,  which  Mr.  W.  has  never  seen  but  in  the 
Upper  Archimedes  or  Chester  Limestone. 

^  The  second  locality,  mentioned  by  Dr.  S.  in  the  note  referred  to  as  ex- 
hibiting his  Ste.  Grenevi^ve  Limestone,  is  the  bluffi  below  the  mouth  of 
Mary's  River,  where  he  speaks  of  it  as  being  characterized  by  Pentremitea 
obesus  and  capped  by  80  feet  of  Ferruginous  Sandstone,  shows,  according 
to  Mr.  W.,  nothing  but  the  Upper  Archimedes  or  Chester  Limestone 
overlaid  by  the  sandstone  qf  the  Millstone-grit  series ;  the  Ferruginous 
Sandstone  and  the  Limestone  under  it  are  £ei^  beneath  the  level  of  the  riv- 
er bottom. 

According  to  Mr.  W.'s  observations,  the  Warsaw  Limestone  disappears 
under  the  surface  above  Prairie  du  Rocher ;  at  that  place,  the  St.  Louis 
Limestone  forms  the  entire  bluff,  and  disappears  under  the  surface  about 
a  mile  and  a  half  lower  down ;  the  Ferruginous  Sandstone  is  then  the 
only  rock  seen  for  about  four  miles  flirther,  when  the  Chester  Limestone 
takes  its  place,  and,  together  with  the  overlying  sandstone  of  the  Millstone- 
grit  series,  forms  the  bluffs  along  the  Easkaskia  and  Mississippi  rivers 
down  to  the  south  line  of  Randolph  county. 

The  following  section  of  these  rocks  was  made  in  the  bluff  about  mid- 
way between  the  mouth  of  Mary's  River  and  Liberty : 

Massive  and  shalv  sandstone  with  fossil  plants,  Ccdamites,  Lepida- 

dendrony  SigiUaria,  etc. • ••••    80  feet. 

Upper  Chester  Limestone,  with  Pentremites  obems,  Archimedes, 
Athyris  subquadrata,  A.  sublamellosa,  Retzia  vera,  Spiri/er  incrc' 
bescens,  AUurisma,  and  Pinna • 40    " 

Argillaceous  shales  and  shaly  sandstone,  with  terrestrial  plants, 
plates  of  limestone  with  Fish  teeth  and  Marine  shells — the 
plant-bearing  bed  of  the  Mountain  Limestone  series  •  • 75    " 

Lower  Chester  Limestone  with  Pentremites  Cherokeeus,  P.  cervi- 
nus,  P.  symmetricus,  Productus  d^ans,  Agassizocrinus  (2  or  8 
species),  Spirifer  spinosus,  S,  Leiayi,  S.  setigerus,  Retzia  costa- 
ta,  etc.  •  •  •  • • • 60 


it 


The  Corresponding  Secretary  presented,  in  the  name  of 
Capt.  John  Pope,  IT.  S.  A.,  a  collection  of  Bird-skins,  from 
the  Smithsonian  Institution,  collected  by  Capt.  Pope,  in  Tex- 
as and  New  Mexico,  and  labelled  and  numbered  according  to 
the  Smithsonian  Catalogue,  by  Prof.  S.  F.  Baird,  as  follows, 
viz :  5027,  Tinnunculus  sparverius;  10301,  Corviis  cryptolevcus; 
84,  5038,  Jlihene  hypogacecs;  5024,  4349,  9133, 152,  not  named. 

Dr.  Engelmann  presented,  in  the  name  of  Dr.  I.  Forbes, 
the  head  of  a  new-born  Iamb,  showing  a  remarkable  instance 
of  monstrosity  in  the  development  of  the  head  and  neck. 

Dr.  C.  W.  Stevens,  who  had  examined  the  case,  remarked : 

That,  on  a  careful  inspection,  he  found  there  was  apparently  an  ab- 
sence of  the  lower  maxilla ;  a  displacement  of  the  auricular  appendages  to 
the  sides  of  the  neck,  about  one  inch  below  the  normal  location ;  and  a 
circular  opening  in  the  neck,  of  about  three  fourths  of  an  inch  in  diame- 
ter. A  fissure  or  slit  of  about  one  inch  in  length  appeared  in  the  skin  be- 
neath the  upper  jaw ;  this  fissure  was  bounded  above  by  the  palate ;  from 
the  fissure  a  probe  passed  to  a  cul  de  sac,  common  to  this  vestige  of  a 
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mouth  and  the  posterior  nares.  A  circnlnr  opening  In  tlic  neck  wai  found 
to  be  leiuiinz  both  to  the  o^aophagua  and  (he  trachea ;  there  waa  no  pas- 
aage  to  the  fissure  before  mentioned.  Within  thia  oriGce  tlie  lijoid  ban* 
was  found.  No  externoi  meatus  of  Che  ear  eould  be  diBcovered.  The  ani- 
mal, as  we  were  informed,  was  born  aiive,  and  breathed  thcoagh  tlio  op«D- 
inz  in  tlie  neck,  but  died,  a  da,;  or  two  afterwardi,  from  inability  to  ub- 
taia  noariBtiment. 

Mr.  E.  A.  Filley  presented  a  poUsheil  blook  of  gypsara, 
from  llie  atrala  immediately  overlying  tlie  ror.ka  in  which  are 
found  the  Salt  Springs,  near  Grand  Kapids,  in  Michigan. 


March  5,  18G0. 
The  President,  Dr.  PnouT,  in  the  choir. 

Eleven  members  present. 

A  letter  wns  read  from  Dr.  A.  Schlottmann,  of  Roundtop, 
Texas,  proposing  to  send  to  the  Aoademy  a  paper  on  "Aphor- 
isms on  Niitural  Sciences," 

The  committee  to  whom  was  referred  tliepaper  of  Ed. 
Miller,  C.E^  "On  the  Methods  of  ohtaining  Water  for  Rail- 
road purposes  on  the  high  prairies  of  Missouri,"  reported  the 
same  for  publication. 

Dr.  H,  A.  Front  read  a  paper  entitled  "  Descriptions  of 
new  species  of  Bryozoa  fi-om  the  PaI«ozic  Rocks  of  the  West- 
ern Slates  and  Territories,  4th  series."  Referred  to  the  Com- 
mittee on  Publication. 

Dr-  M.  A.  Pallen  presented  an  Ammonite  from  El  Paso, 
New  Mexico. 


March  IP,  1860, 


Vice-President  Dr.  Engelmanv  in  the  chair. 

■Eleven  members  present. 
Donations  to  the  Library  were  announced  as  follows ;  Proc. 


V  Acad.  Nat.  Sci ,  Phil.,  Jan.  1860,  from  tlie  Acailemy;  School 

H  Law  of  Illinois,  1859, — Baptist  Anniversaries,  1859,^fom  the 

^B  Chicago  Iliat.  Society  ;  Jour,  of  Education,  Dec,  1869, /rem 

^B  Capt.  X.  A.  Suguet-Lato^ir  y  Ballifire's  Catalogue,  N.  York, 

^1  1860,  from  the  Ptihlishers  ;  Amer.  Jour,  Sci.  &  Art,  New 

■  Haven,  March,  1860 ;  N.  O.  Med.  4  Surg.  Jour.,  March,  1860, 

■  from  the  Editors  ;  Jour.  Frank.  Inst.,  Phil.,  Mar.,  1 8G0,  yrom. 

■  'the  Instit-ute  ;  Canad.  Jour,  of  Ind.  Sci.  <&  Art,  March,  1860, 
H  from  the  Canadian  Institute  j  Bulletin  mens,  de  la  Soc.  Imp. 
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zool.  d'Acclimatation,  Jan.  '60,  from  the  Society  ;  Beitrfige  zur 
Kenntniss  der  Spaltdffnungen,— Ueber  ein  neae&  YorkommeD, 
&c., — ^Untersuchungen  tlber  der  Zusammenhang,  &c., — Stu- 
dien  aus  der  Natur,  Ac,  von  Dr.  Adolph  Weiss,  Wien,  1858, 
from  the  Author, 

Dr.  T.  C.  Hilgard  entered  upon  an  elaborate  discussion  of 
the  original  and  actual  present  signification  of  the  empirical 
term  "  Species." 


Apra  2,  1860. 
Dr.  H.  A.  Pbout,  President,  in  the  Chair. 

Eight  members  present. 

Letters  were  read  from  Prof.  Joseph  Henry,  Washington, 
Jan.  10,  1860,  and  from  Prof.  S.  F.  Baird,  Washington,  Jan. 
12,  1860,  acknowledging  receipt  of  the  Transactions  of  the 
Academy. 

The  following  publications  were  received :  Proc.  Boston 
Soc.  Nat.  Hist.,  Feb.-March,  1860,  from  the  Society;  Proc. 
Acad.  Nat.  Sciences,  Philad.,  Feb.,  1860, — Journal  of  the 
same.  Vol.  IV.,  part  iii.,  4to,  Philad.,  1860,  from  the  Society; 
Notice  of  Remains  of  Walinis, — Remarks  on  Saurocephalus 
and  its  allies, — ^Descr.  of  Remains  of  Fishes,  from  the  Carbon- 
iferous Limestone  of  Illinois  and  Mo., — Observations  on  the 
extinct  Peccary,  and  Remarks  on  the  structure  of  the  feet  of 
the  Megalonyx, — ^by  Joseph  Leidy,  M.D.  (Extrs.  from  the 
Trans.  Amer.  Phil.  Soc,  Vol.  XL,  Philad.),  from  the  Author ; 
Prodromus  descriptionis  animal,  evertebratorum,  quae,  et 
cet.,  observavit  et  descripsit  W.  Stimpson,  Pars  VIII.  (Proc. 
Acad.  Nat.  Sciences,  Philad.,  Jan.,  1860),  from  the  .Author. 

Dr.  H.  A.  Prout  exhibited  a  fossil  tootn  found  at  King's 
Salt  Works,  near  Abingdon,  Va. 

Dr.  P.  remarked,  that  he  had  the  pleasure  of  presenting  before  the 
Academy,  to-night,  the  ft-agment  of  a  large  molar  tooth,  a  fossil  remain  of 
a  newly  discovered  form  of  animal  life,  most  probably  belonging  to  the 
Eocene  period,  and  contemporaneous  with  the  Palaeotherium,  the  Anoplo- 
thorium,  and  the  Lophiodon. 

Although  it  was  difficult  from  the  mere  fhigment  of  a  tooth  to  define  its 
general  outlines,  and  the  zoological  relations  of  the  animal  to  which  it  be- 
longed, he  believed  that  in  the  specimen  before  him  he  could  safely  assert, 
that  it  did  not  belong  to  any  of  the  forms  of  gigantic  fossil  teeth  previ- 
ously described.  Judging  firora  its  structure,  it  was  very  evident  that  it 
bore  a  close  analogy  to  the  Titanotherium  Proutii,  Leidy,  a  palseotheroid 
animal  which  he  described  in  Silliman's  Journal  for  1846,  and  the  discov- 
ery of  which  led  to  the  openino:  up  to  the  scientific  world  the  immense  and 
rich  repositories  of  organic  remains  in  the  Territory  of  Nebraska.  The 
lobed  or  indented  border  of  the  enamel  would  seem  to  show  that  this  ani- 
mal was  nearly  allied  to  the  Titanotherium,  while  the  great  width  and 
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depth  of  the  grooye  between  the  outer  and  what  may  have  been  the  inner 
border  of  the  tooth  would  separate  it  from  this  genus.  He  knew  of  no 
tooth  belonging  to  these  gigantic  races  of  a  former  world  which  approach- 
es it  in  the  extent  of  this  deep  expansive  concavity  between  the  outer  and 
inner  cutting  edges  of  the  enamel  save  the  Lophiodon,  and  he  felt  satis- 
fied, on  comparing  it  with  the  plates  representing  the  teeth  of  the  latter, 
that  it  was  a  distinct  genus.  It  is  distinguished  moreover  from  these  by  the 
greater  leno^h  of  the  fangs  and  the  comparative  shortness  of  the  enamel  on 
ttie  outer  surface  of  the  tooth.  It  may  have  formed  a  connecting  link  be- 
tween the  Palaeotheroid  animals  and  the  Lophiodon,  possibly  haying  some 
characters  belongin:^  to  each  of  them,  though  generically  distinct.  It 
must  have  been  a  phytiverous  pachyderm,  as  large  if  not  larger  than  the 
Titanotherium. 

He  took  great  pleasure  in  proposing  to  designate  it,  at  least  provision- 
ally, by  the  generic  name  of  Leidyotherium,  in  honor  of  Prof.  Jos.  Leidy, 
whose  distinguished  labor  in  comparative  anatomy  has  already  accom- 
plished so  much  in  illustrating  the  fossil  mammalia  of  a  former  world. 

This  specimen  was  sent  to  him  by  his  friend  Dr.  S.  Horine,  of  Knox  ville, 
Tennessee,  and  was  found  at  King's  Salt  Works,  near  Abingdon,  in  Vir- 
ginia, where  be  hoped  the  scientific  world  might  find  another  catacomb  as 
populous  and  as  interesting  as  those  of  the  Mauvaises  Terres.  He  had 
written  to  his  friend  to  procure  other  specimens,  if  possible,  and  trusted  he 
should  be  able  to  present  the  Academy  with  something  more  definite  upon 
the  character  of  these  remains  within  a  few  weeks. 

Mr.  N.  Holmes  presented  a  fragment  of  Indian  pottery, 
made  of  sun-dried  clay,  which  he  had  obtained  from  the  Big 
Mound  at  St.  Louis. 

He  remarked  that  the  streets  in  the  vicinity  of  the  mound  had  been  cut 
down  to  a  depth  of  eight  or  ten  feet  below  the  natural  surface,  and  that 
the  northern  and  western  portions  of  the  mound  had  been  excavated  away 
to  the  depth  of  the  streets,  making  a  section  of  the  mound  on  those  sides. 
In  this  section,  the  line  of  level  of  the  natural  surface,  as  be  had  frequently- 
observed,  was  distinctly  marked  through  the  entire  base  of  the  mound  and 
of  the  terrace  on  the  eastern  side.  Below  the  surface  level,  the  lines  of 
stratification  as  of  deposits  out  of  water  were  very  evident ;  above  it,  the 
section  presented  a  nearly  uniform  appearance  and  almost  homogoneous 
structure,  with  only  here  and  there  some  patches  of  lighter  or  darker 
shades  of  color.  The  color  in  general  of  the  upper  portion  was  grayish, 
indicating  vegetable  or  surface  soil;  that  below  the  orij^inal  surface  was 
yellowish  like  the  clay  of  our  hills.  He  had  found  this  fragment  of  pot- 
tery imbedded  in  the  upper  and  artificial  portion  of  the  section,  about  two 
feet  above  the  natural  surface  line,  on  the  western  side. 

It  was  highly  improbable  that  this  pottery  could  have  been  drifted  to  that 
position,  on  the  supposition  that  the  mound  was  a  natural  formation.  The 
conclusion  was  inevitable,  that  it  must  have  been  carried  thither  by  the 
Indians  mixed  with  the  materials  of  which  they  were  constructing  the 
mound ;  and  it  may  be  safely  taken  as  an  additional  proof  of  the  artificial 
character  of  the  structure  ;  if,  indeed,  any  other  evidence  of  that  fact  were 
required  than  what  is  afforded  by  the  appearance  of  the  section  alone. 

Mr.  Schoolcraft,  some  years  ago,  and  Dr.  Koch,  more  lately,  had  sup- 
posed this  mound  to  be  a  natural  formation.  Messrs.  Squier  and  Davis, 
before  the  section  was  made,  judging  irom  its  situation  and  form,  its  sin- 
gle terrace  on  the  eastern  side,  and  other  circumstances  no  less  significant, 
especially  when  compared  with  other  similar  structures  (of  which  Monk's 
Mound  in  the  American  Bottom  was  an  example),  had  entertained  no 
doubt  of  its  artificial  character ;  and  they  regarded  it  as  belonging  to  the 
class  of  Temple  Mounds,  resembling  the  Teocallis  of  Mexico,  and  as  hav- 
ing been  used  for  purposes  of  superstitious, worship.    That  the  views  of 
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Messrs.  Squier  and  Davis  were  correct,  there  could  be  no  reasonable 
doubt. 

Dr.  Prout  presented,  in  the  name  of  Mr.  C.  A.  White  of  Bur- 
lington, Iowa,  several  species  of  fossils,  some  of  them  new, 
from  the  Chemung  group  of  the  Devonian  at  Burlington,  viz : 
Jfuckospira  Barrisii,  Choneies  Logani^  Productus  arcuaius, 
P.  ShumardianuSy  P.  levicosiuSt  Rhynchonella  pustulosa,  Orihis 
Thwnii^  Athyris  crassicardinalis,  and  Onychocrinus  exculptus, 

Wm.  J.  Sloan,  M.D.,  Surgeon  U.  S.  A.,  Corresponding  Sec- 
retary of  the  Historical  Society  of  Santa  F6,  was  elected  a 
Corresponding  Member* 


May  7,  1860. 
Vice-President  Dr.  Engelmann  in  the  chair. 

Thirteen  members  present. 

Letters  were  read  from  the  Naturf.  Verein,  Riga ;  Ver- 
ein  fllr  vaterland.  Naturf.  in  Wtirttemberg,  Stuttgart ;  Phar- 
maceutical Society,  St.  Louis, — severally  acknowledging  the 
receipt  of  the  Transactions  of  the  Academy. 

Donations  to  the  Library  were    announced  as  follows : 
Bulletin  de  la  Soc.  Imp.  zool.  d'Acclim.,  Paris,  Tome  VII.  2, 
Feb.,  1860,  &  3,  March,  1S60,  from  Ihe  Society;  Centralblatt 
von  der  K.  K.  patriot,  okon.  Gesellsch.  im  K5nigreiche  Bdh- 
men,  Prag,  1858, — Generalbericht,  1858-9,  from  ihe  Society  ; 
Atti  dell'  I.  R.  Istituto  Veneto,  Tomo  IV.,  Sen  iii.,Di8p.  9-10, 
from  the  Institution  ;  Gelehrte  Anzeigen  der  K.  bayer.  Akad. 
der  Wissench.,  Band  47-48,  1858-9, 4to,— Almanach,  1859,— 
Erinnerung  an  Mitglieder  der  math.-phys.-Classe,  von  Carl 
F.  P.  von  Martius,  1859, — Ennnerung  an  Johan  Georg  von 
Lori,  from  the  Royal  Academy;   Verhandl.  u.  Mittheil.  des 
Vereins  filr  Naturw.  zu  Hermannstadt,  IX.  Jahrg.  1859,  X. 
Jahrg.  1-6,  1859,  from  the  Society ;  Bericht  des  naturw.  Ver- 
eins  des  Harzes,  1846-9,  1851-4,  1857—8,  from  the  Society ; 
Denkschrifl  tlber  die  Gebrtlder  J.  S.  u.  C.  B.  Presl, — Denk- 
rede  auf  Prof.  F.  A.  Petrina — Leben  u.  Wirken  des  Hem 
Dr.  J.  Th.  Held, — Festschrift, — Verzeichniss  der  bohmischen 
Trilobiten,  Prag,  1857, — Geograph.  Breite  von  Prag,  1857, — 
Leibnitz  u.  Comenius,  von  Dr.  F.  V.  Kvet,  Prag»  1859, — ^Die 
Porphyre  im  Silurgebirge  von  Mittelbohmen,  Prag,  1859, — 
from  Dr.  W,  R.  Weitenweber  ;  Sitzgungsb.  der.  K.  bohm.  Gesell. 
der  Wissensch.  in  Prag,  Jahrg.  1859,  Jan.-June,  from  the  So' 
ciefy ;  Bull,  de  la  Soc.  Linn^enne  de  Normandie,  Vol.  IV., 
1859, /row  the  Society  ;  Wtlrttemb.  naturw.  Jahreshefte,  XVI. 
Jahrg.,  1  Heft,  Stuttgart,  1860,  from  ihe  Society;  Archiv 
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des  Vereins  des  Naturg.  in  Meklenburg,  XIII.  Jahrg  ,  from 
the  Society ;  Mittheil.  aus  dem  Osterlande,  Altenburg,  Band 
XIV.,  1856,  from  the  Society ;  Wohnsitze  der  Brachiopo- 
den  von  Prof.  Edward  Suess,  Wien,  1859,  from  the  \dutkor ; 
Entomol.  Zeitung,  Stettin,  XX  Jahrg.  1859,  from  the  Society  ; 
Correspondenzblatt  des  Naturf.  Vereins,  Riga,  X.  Jahrg. 
1858,  from  the  Society  ;  Jour.  Frank.  Institute,  Philad.,  April, 
1860,  from  the  Institute;  Proc.  Acad.  Nat.  Sciences,  Philad., 
March,  1860,  from  the  Academy;  Proc.  California  Acad.  Nat. 
Sciences,  .1858—9,  from  the  Academy ;  Catalogue  of  Flora  of 
Wis.,  by  Hall  &  Laphain,  1860,  from  th^.  Authors, 

A  paper  presented  for  publication  by  B.  F.  Shumard,  M.D., 
being  a  "Notice  of  Meteoric  Iron  from  Texas,"  now  deposited 
in  the  State  Geological  Cabinet  at  Austin,  was  read  by  the 
Corresponding  Secretary.     Referred  to  a  committee. 

A  paper  presented  for  publication  by  B.  F.  Shumard,  M.D., 
State  Geologist  of  the  State  of  Texas,  entitled  "  Descriptions 
of  new  Cretaceous  Fossils  from  Texas,"  was  read  by  the  Cor- 
responding Secretary.     Referred  to  a  committee. 

On  motion,  it  was  ordered,  that  the  Corresponding  Secre- 
tary be  authorized  to  cause  a  specimen  of  the  mass  of  meteo- 
ric iron  from  Nebraska,  now  in  the  possession  of  the  Acade- 
my, to  be  cut  off  and  presented  to  Prof.  C.  XJ.  Shepard  of 
New  Haven. 

Dr.  Pope  presented  a  piece  of  lava  from  Mt.  Vesuvius,  hav- 
ing a  copper  coin  of  modern  date  embedded  in  it. 


JUay  21,  1860. 
Vice-President  Dr.  Engelmann  in  the  chair. 

Six  members  present. 

A  circular  letter  was  read  from  the  Smithsonian  Insti- 
tution, dated  May,  1860,  relating  to  the  transmission  of  ex- 
changes to  Europe. 

The  Corresponding  Secretary  communicated  the  substance 
of  a  letter  which  had  been  addressed  to  him  by  Prof  W.  Hai- 
dinger,  Director  of  the  Imperial  Geological  Institute  of  Vien- 
na, dated  the  20th  April,  1860,  requesting,  for  the  Imperial 
Mineralogical  Museum  at  Vienna,  a  specimen  of  the  meteoric 
iron  found  in  Nebraska  Territory,  and  now  deposited  in  the 
Museum  of  the  Academy;  and,  also,  containing  a  list  of  the 
additions  which  had  been  made  to  the  Vienna  catalogue  of 
Meteorites  (now  the  largest  in  the  world)  since  the  last  pub- 
lication of  the  same,  as  follows  :  Stones — Nov.  30,  1822, 
Allahabad;   Nov.  30,  1860,   Shalka  in  Bauwora ;   March  6, 
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1853,  Soojoulee;  May  13,  1855,  Island  of  Oesel,  Russia; 
June  7,  S.  Denis  Westrem,  Belgium ;  Aug.  5,  Petersburgh, 
Lincoln  Co.,  Tennessee ;  Dec.  9,  1858,  Aussnu,  France ;  dis- 
covered in  1846,  Assam.  Irons — Himalga,  Chili,  found  in 
1840;  Kurrukpur  near  Monghir,  found  in  1848;  Orange  Riv- 
er, S.  Africa,  found  in  1856. 

On  motion,  it  was  ordered,  that  the  Corresponding  Secre- 
tary be  authorized  to  cause  a  suitable  specimen  to  be  cut  off 
from  the  mass  and  transmitted,  through  the  Smithsonian  In- 
.stitution,  to  the  Imperial  Mineralogical  Museum. 

The  following  publications  were  received :  N.  O.  Med.  Ss 
Surg.  Jour.,  May,  1860,  from  ike  Editors;  Jour.  Frank.  Inst. 
Phil,  May,  1860,  from  the  InstUvie ;  42d  Ann.  Rep.  of  the  N. 
York  State  Library,  1860,  yrom  the  Trustees  ;  Silliman's  Amer. 
Jour.,  May,  1860. 

A  paper  presented  for  publication  by  B.  F.  Shumard,  M.D., 
State  Geologist  of  the  State  of  Texas,  entitled  "Observations 
upon  the  Cretaceous  Strata  of  Texas,"  was  read  by  the  Cor- 
responding Secretary,  and  referred  to  a  committee. 

A  paper  presented  for  publication  by  Sidney  S.  Lyon,  of 
Jeffersonville,  Ind.,  entitled  "Descriptions  of  four  new  species 
of  Blastoidea,  from  the  Subcarboniferous  Rocks  of  Ken- 
tucky," illustrated  by  drawings  for  a  plate,  was  read  by  the 
Corresponding  Secretary.  The  paper  and  drawings  were  re- 
ferred to  a  committee. 

A  paper  offered  for  publication  by  Mr.  S.  S.  Lyon,  entitled 
"  Stratigraphical  Arrangement  of  the  Rocks  of  Kentucky," 
accompanied  with  a  figure  of  the  section,  was  read  by  the  Cor- 
responding Secretary,  and  referred  to  a  committee. 

The  committee  to  whom  was  referred  the  paper  of  Dr.  B. 
F.  Shumard,  being  "  Descriptions  of  new  Cretaceous  Fossils 
from  Texas,"  reported  the  same  for  publication  in  the  Trans- 
actions. 

The  committee  to  whom  was  referred  the  paper  of  Dr.  B. 
P.  Shumard,  entitled  "A  Notice  of  Meteoric  Iron  from  Tex- 
as," recommended  the  same  for  publication. 

Dr.  O.  H.  £.  Baumgarten  presented  a  number  of  reptiles 
preserved  in  alcohol,  consisting  of  turtles,  frogs,  and  snakes, 
collected  in  the  neighborhood  of  St  Louis. 


June  4,  1860. 

Vice-President  Dr.  Engelmanx  in  the  chair. 

Eight  members  present. 

A  letter  was  read  from  Dr.  W.  J.  Sloan,  Santa  F6,  N.  Mex., 
acknowledging  his  election  as  a  Corresponding  Member. 
40 
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Letters  were  read  from  the  E.  Akad.  der  Wissenach.,  Vi- 
enna, Dec.  17, 1859;  Acad.  Royale  des  Sciences,  Stockholm^ 
Nov.  25, 1859 ;  Acad.  Royale  des  Sciences,  Amsterdam,  Nov. 
30,  1859;  R.  Akad.  des  Wissen.,  Vienna,  July  7,  1859,  and 
March  17,1859;  Verein  fllr  Naturk.,  Wiesbaden,  Dec.  27, 
1859 ;  Naturk.  Verein,  Bonn,  Feb.  2, 1860  ;  Smithsonian  In- 
stit.,  Washington,  May  20, 1860,  —  severally  acknowledging 
the  receipt  of  the  Transactions  of  the  Academy,  and  announ- 
cing the  transmission  of  publications  in  exchange. 

Donations  to  the  Library  were  received  as  follows :  Proc. 
Acad.  Nat.  Sciences,  Philad.,  April,  1860,  from  the  mdcademy  ; 
Sitzungsb.  der  K.  Akad.  der  Wissensch.  math.-natorw.  Classe, 

1858,  No.  27-29;  1859,  No.  1-20,  Band  xxxiu.-xxxvii,  Wien, 
—Register  der  Sitzungsb.,  21  bis  30,  Wien,  1859, — ^Almanach, 

1859,  ^ow  the  Imperial  Academy ;  K.  Svenska  Vetensk.  Akad. 
Handl.  Ny  Foljd.  1, 1857,— Eugenics  Resa,  H.  6  Zooloei  III., 
1859, — Ofversigt,  1858, /rom  the  Royal  Academy  of  SiockAolm  ; 
Verhandl.  (Afd.  Naturk.)  Deel  VII.  4to,  (Letterk.)  Deel  I. 
4to,— Versl.  Med.  (Afd.  Naturk.)  Deel  VIII.-IX.  8vo,  (Afd. 
Letterk.)  Deel  IV.,— Yaarboek  1858-9,  from  the  Roval  Academy 
of  Amsterdam ;  Aus  der  Heimath  :  ein  naturw.  Volksblatt,  von 
E.  A.  RossmSflsler,  Glogau,  1859,  from  the  Editor;  Verein 
filr  Naturk.  im  Herzogthum  Nassau,  Jahrb.  H.  XIII., — Athy- 
sanus-Arten  von  C.  L,  Kirschbaum,  Wiesbaden,  1858,  from  the 
Society ;  Verhandl.  des  naturk.  Vereins  der  preuss.  Rheinl.  u. 
Westphalens,  XVI.  Jahrg.  1-4  Heft,  Bonn,  1859,^om/A«  So- 
ciety ;  Bull,  mensuel  de  Ta  Soc.  Imp.  zool.  d'Acchm'n,  Tome 
VIL,  April,  1860,  from  the  Society  ;  Canad.  Jour.,  May,  1860, 
from  the  Canadian  Institute. 

The  committee  to  whom  was  referred  the  paper  of  Dr. 
B.  F.  Shumard  entitled  "  Observations  upon  the  Cretaceous 
Strata  of  Texas,"  reported  the  same  for  publication  in  the 
Transactions. 

The  committee  to  whom  was  referred  the  paper  of  Mr.  S. 
S.  Lyon,  entitled  "Descriptions  of  new  species  of  Blastoidea, 
&c.,"  reported  the  same  for  publication ;  and  it  was  ordered 
that  the  drawings  for  a  plate  to  illustrate  the  same  be  placed  in 
the  hands  of  the  lithographer. 

Tlie  committee  on  the  paper  of  Mr.  S.  S.  Lyon,  entitled  "  A 
Stratigraphical  Arrangement  of  the  Rocks  of  Kentucky," 
recommended  the  same  for  publication  in  the  Transactions, 
together  with  a  woodcut  of  the  section. 

Dr.  Engelmann  laid  before  the  Academy  the  results  of  his 
meteorological  observations  during  the  past  three  months. 

They  proved  what  everybody  and  even  the  * 'oldest  inhabitant"  seems 
to  h&ye  felt,  that  this  Spring  was  one  of  the  warmest  and  by  far  the  driest 
one  which  has  been  experienced  in  St.  Louis  since  a  quarter  of  a  century. 

The  mean  temperature  (the  result  of  three  daily  observations,  taken  at 
7  o'clock  A.  M.,  2  o'clock  P.  M.,  and  9  o'clock  P.  M.)  of  March,  was  49.8 
deg.  higher  than  the  temperature  of  any  other  March  in  the  last  twenty- 
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fire  years,  with  the  exception  of  that  of  March,  1842,  which  rose  even  to 

66.7  deg.    The  average  temperature  of  March  is  44.5  deg. 

April  showed  a  mean  temperature  of  69.0  deg.,  not  ftilly  8  deg.  over  the 
arerage  of  tliis  month  (66.2  denees).  Eight  times  in  the  last  twenty-fire 
years  April  had  been  warmer  than  ttds  season,  and  in  1844,  the  year  of  the 
great  flood,  it  eren  rose  to  66.7  deg. 

May  last  was  by  fiur  the  warmest  one  Dr.  £.  erer  obsenred  here,  its 
temperature  amounting  to  72.1  deg.  The  next  warmest  May  occurred  in 
1846,  with  69.8  degrees.  The  arerage  for  May  had  been  found  to  be  66.0 
degrees. 

The  average  temperature  of  these  three  Spring  months,  amounting  to 

60.8  degrees,  was  equalled  in  the  last  twenty-^ye  years  once,  in  1844,  and 
surpassed  once,  in  1842,  with  62.2  deg. 

These  two  years,  together  with  the  present  one,  had  the  earliest  Springs 
and  showed  the  most  rapid  derelopment  of  the  yemal  regetation ;  while 
the  years  1867  and  1848,  with  a  mean  temperature  of  Spring  of  respect- 
irely  48.6  and  49.9  deg.,  were  the  most  backward  in  these  respects  in  the 
last  quarter  of  a  century. 

Another  equally  if  not  more  important  feature  in  the  meteorological 
condition  of  last  Spring  is  its  excessive  dryness. 

The  quantity  of  rain  which  fell  in  March  amounted  to  1.16  inches,  while 
the  average  for  March  has  been  found  to  reach  8.41  inches.  Only  in  the 
year  1868,  with  0.76  inch,  and  1866,  with  1.06  inches,  the  drought  in  this 
month  was  greater. 

In  April,  2.08  inches  of  rain  fell — exceeded  only  once,  in  1867,  with  1.72 
inches.    The  average  for  April  is  4.12  inches. 

The  quantity  of  rain  in  May  was  2.27  inches ;  less  than  ever  before  ob- 
served.   The  average  is  6.18  inches. 

Thus,  the  amount  of  rain  for  those  three  Spring  months  was  found  to 
be  only  6.46  inches,  while  the  average  reaches  12.66  inches.  The  next 
driest  Springs  observed  were  those  of  1868,  with  7.67,  and  1849,  with  8.06 
inches  of  rain. 

The  excessive  electrical  phenomena  which  immediately  followed  the 
protracted  period  of  heat  and  dryness,  and  which  were  exhibited  so  de- 
structively, especially  in  the  valley  of  the  Ohio  and  of  the  Upper  Missis- 
sippi Rivers,  from  May  20th  to  June  8d,  were  undoubtedly  the  necessary 
consequence  of  tiiat  abnormal  state  of  the  atmosphere.  The  most  violent 
in  the  succession  of  these  storms,  with  us,  occurred  from  June  2d,  at  6 
o'clock  P.  M.,  to  June  8d,  at  6^  A.  M.,  pouring  down  8.78  inches  of  rain. 

The  Corresponding  Secretary  was  authorized  to  procure  a 
lithographic  plate  to  be  executed  of  the  mass  of  meteoric  iron 
from  Nebraska,  to  accompany  the  description  and  analysis  of 
the  same  now  in  course  of  preparation. 


June  18,  I860. 

The  President,  Dr.  H.  A.  Pbout,  in  the  chair. 

Seven  members  present. 

Letters  were  read  from  the  Smithsonian  Institution,  Wash., 
June  4, 1860,  announcing  the  transmission  of  packages,  and 
from  the  K.  Leopoldinisch-Carolinische  Akad.  der  Naturf., 
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Jena,  Feb.  18,  1860,  acknowledging  the  receipt  of  the  Tran^l 
actions  of  the  Academy. 

The  followins  publications  were  received :  Proc.  Boston  I 
Boo.  Nat.  Hist^  March-May,  18G0,  from  Ihr  ,%ciely;  Md-m.  del 
I'Acad^mie  Imp.  de  ScienceB,  Arts  et  Belle s-Lettres  de  Dijon,  J 
Tome  VII.,  Ser.  2, 1858-9,  from  the  Mademy;  M6m.  de  I'Acad.J 
Itnperiale  de  Caen,  1860,  Trom  Ihe  ^eadtmy ;  List  of  OfficenI 
and  Members  of  the  I.  It.  Istituto  Lombardo,  Milan,  May,.! 
1860,  from  ihe  Institution  ;  Proc.  Amer,  Antiq.  Soc.,  Boston,  I 
1860,  from  the  Society  ;  Jour,  Frank.  Inst.,  Philad.,  June,  1860,  P 
Jrotn  the  Imtituie.  1 

A  paper  offered  for  publication  by  B.  F,  Shumard,  M.D,  | 
State  Geologist  of  Texas,  entitled  "Descriptions  of  five  new 
species  of  Gasteropoda  froin  the  Coal  Measures  and  a  Bracbt- 
m)od  fivDra  the  Potsdam  Sandslono  of  Texas,"  was  read  by  ths  I 
Corresponding  Secretary,  and  referred  to  the  Comrailtee  on  ] 
Publication.  f 

Dr.  Pope  presented  two  large  cans  containing  snakes,  and  I 
other  reptiles,  collected  in  the  neighborhood  of  St.  Louia. 


Jitly  2,  1S60. 

The  President  in  the  chair. 

Five  members  present. 

A  letter  was  read  from  the  Smithsonian  Institution,  an- 
nouncing the  transmission  of  Vol.  XI.  of  the  Smithsoniaa 
Contributions  to  Knowledge. 

Donations  to  the  Library  were  received  as  follows : — 2d 
Ann.  Rep.  of  the  Chicago  Charitable  Eye  &  Ear  Infirmary 
I860,  from  the  Trustees;  Trans.  Amer.  Phil.  Soc,  Philad.,  VoL 
XI,,  Parts  I.-III.,  1857-60,  4to,— Proc.  of  same,  Vol.  VII., 
No.  63,  Jan.—June,  I860, — Laws  &  Regolationa  of  same,  1860, 
— List  of  Members  of  same,  1860,  from  the  Society ;  Smithso- 
nian Contr.  to  KnowU  Vol.  XI^  4to,  1859,  from  the  httiivtion  ; 
Proc.  Acad.  Nat.  Sciences,  Phil.,  May,  1860,  from  the  Jlcad- 

A  paper  presented  for  publication  by  Prof.  G.  C.  Swallow, 
State  Geologist,  entitled  "  Descriptions  of  New  Fossils  from 
the  Carboniferous  and  Devonian  Rocks  of  Missouri,"  was  read 
by  the  Corresponding  Secretary,  and  referred  to  the  Com- 
mittee on  Publication. 

paper   for   publication,   entitled 
8  of  Missouri."    Referred  to 


Dr.  Engelmann  read  t 
"Notes  on  the  Grape-viB 
Committee  on  Publication. 


the  ^M 
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Dr.  Engelmann  stated  that  Dr.  Wislizenas  had  provided 
himself  with  Dellmann's  apparatus  for  measuring  atmospher- 
ic electricity,  the  most  delicate  and  complete  one  ever  con- 
structed ;  and  that  he  had  entered  upon  a  course  of  regular 
observations,  about  which  he  proposed  in  due  time  to  report 
to  the  Academy.  The  only  other  apparatus  of  the  kind  in 
the  United  States  has  been  lately  imported  by  the  Smithso- 
nian Institution. 

Dr.  Engelmann  further  reported  the  results  of  his  metero- 
logical  observations  during  the  month  of  June. 

Its  mean  temperature  reached  76.2  deg.,  two  degrees  more  than  the 
average  for  this  month. 

The  quantity  of  rain  amounted  to  6.58  inches,  a  little  over  the  ayerage 
for  June— quite  sufficient,  in  a  great  measure,  to  redeem  the  crops,  which 
had  almost  been  given  up  for  lost  hy  our  farmers  and  gardeners. 

A  remarkable  series  of  destructive  hurricanes,  always  accompanied  by 
electrical  explosions  and  very  frequently  by  a  heavy  fall  of  hail,  occurred 
in  several  parts  of  our  valley  between  May  2l8t  and  June  18tb.  The 
most  noted  ones  were  those  of  the  afternoon  of  May  21st  at  Cincinnati,  of 
the  morning  of  May  27th  at  Louisville,  and  especially  that  of  tJ^e  evening 
of  June  8d  in  Iowa  and  northern  Illinois. 

The  most  violent  storms  which  we  experienced  in  St.  Louis,  during  this 
period,  occurred  on  the  evening  of  May  26th  (perhaps  identical  with  the 
Louisville  storm) ;  on  the  evening  of  June  2d  (about  20  hours  before  the 
Iowa  storm) ;  after  midnight  of  June  12th,  and  in  the  afternoon  of  June 
18th.  The  storm  of  June  2d  was  the  most  violent  one,  but  none  of  them 
did  much  ii^ury.  In  all  these  storms,  the  wind,  after  blowing  for  some 
time  quite  moderately  from  the  east  or  south-east,  suddenly  veers  round 
to  the  west  or  north-west,  when  it  assumes  its  greatest  violence ;  and  then, 
after  a  few  minutes,  or  at  most  a  quarter  of  an  hour,  lulls  and  goes  round 
to  east  again.  This  gyration  is  sometimes  repeated  once  or  twice  during 
the  same  storm.  The  barometer,  according  to  Dr.  Engelmann's  observa- 
tions, is  rarely  much  influenced  by  these  phenomena,  and  does  not  seem 
to  predict  them  at  all  ,*  during  the  storm  of  June  2d  it  shoi^ed  some  fluc- 
tuation, but  soon  resumed  its  former  state.  Only  storms  which  accom- 
pany a  great  and  far-extending  change  of  the  weather  are  indicated  by 
the  barometer.  A  considerable  and,  usually,  steadily  progressing  fall  of 
the  barometer  is  then  observed,  which  with  the  commencement  of  the 
storm  changes  to  a  (sometimes  quite  sudden)  rise;  commonly  this  rise 
continues  for  some  days  afterwards,  accompanied  by  a  fall  of  the  thermom- 
eter, westerly  and  north-westerly  winds,  and  a  clear  and  dry  atmosphere. 


July  16,  1860. 
Vice-President  Engelmann  in  the  chair. 

Seven  members  present. 

The  following  publications  were  received :  Proc.  Boston 
Soc.  Nat.  Hist.,  June,  1860,  from  the  Soddy  ;  Bull,  mensuel 
de  la  Soc.  Imp.  zoolog.  d'Acclimatation,  No.  ^  May,  1860,  from 
the  Society ;  N.  O.  Med.  &  Surg.  Jour.,  July,  1860,  from  the  Ed- 
Hers ;  Jour.  Frank.  Inst.,  PhiL,  July,  1860,  from  the  ImiiiuU  ; 
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Trans.  Wisconsin  State  Agricul.  Soc,  1858-9, — ^Trans.  of  the 
Hist.  Soc.  of  Wisconsin,  Vol.  IV.,  1857-8,— /rom  /.  •^.  Lap* 
hamy  Esq, 

Specimens  of  Allorisma  regularis  from  the  Pacific  Railroad 
in  St.  Louis  coanty,  and  Spirigera  differentia  from  Belleville, 
Ills.,  were  presented  by  Mr.  H.  W.  LeffingwelL 

Major  M.  L.  Clark  stated  that,  in  the  year  1836,  a  large 
meteor  had  been  seen  to  fall,  near  the  mouth  of  the  Osage 
river  in  this  State ;  that  there  was  an  explosion  in  the  air, 
the  report  of  which  he  had  himself  heard,  at  the  time ;  and 
that  upon  inquiry,  afterwards,  he  learned  that  a  fragment 
of  it  had  been  dug  from  the  ground  by  some  persons  in 
the  neighborhood,  which  he  understood  to  be  iron ;  and  he 
thought  that,  if  proper  inquiries  were  made,  some  trace  of  it 
could  still  be  found  there. 

Dr.  Sander  observed  that  reports  were  current  to  the  effect 
that  gold  had  been  discovered  in  the  vicinity  of  the  Iron 
Mountain,  and  called  upon  Prof.  Swallow  to  state  whether 
the  Geological  Survey  bad  noted  any  thing  of  that  kind. 

Prof.  Swallow  stated  that  he  had  not,  as  yet,  seen  any 
traces  of  gold  in  that  region,  but  could  not  say  what  other 
persons  may  have  discovered.  In  some  other  parts  of  the 
State,  he  haid  found  small  particles  of  gold  in  the  sands  of  the 
streams,  but  nowhere  in  such  quantities  as  would  pay  for  the 
washing 

Maj.  Clark  remarked  that,  many  years  ago,  some  tribes  of 
Indians,  then  residing  in  the  southwestern  parts  of  Missouri, 
were  in  the  habit  of  bringing  gold  dust  to  St.  Louis  to  trade 
with  the  jewellers.  He  had  himself  seen  it  in  the  hands  of 
these  Indians ;  but  whether  or  not  it  was  obtained  within  the 
limits  of  the  State,  he  could  not  say. 

Edwin  Leigh,  M.D.,  was  elected  an  Associate  Member. 


August  6,  1860. 
The  President  in  the  chair. 

Eight  members  present. 

A  letter  from  the  Chicago  Acad,  of  Science,  dated  the  Slst 
July,  1860,  was  read ;  and,  also,  letters  from  the  Physicalisch- 
med.  Gesellsch.  in  Wttrzburg,  April  4,  1860;  verein  znr 
Beford.  des  Gartenbaues,  Berlin,  April  6,  1860;  Museum 
Francisco-Car.,  Linz,  April  15, 1860;  K.  bayer.  hot.  Gesellsch. 
zu  Regensburg,  Feb.  20,  1860 ;  University  Catholique  de 
Louvain,  Nov.  15,  1859 ;  K.  preuss.  Akad.  der  Wissensch., 
Dec,  81, 1859 ;  Academic  Royale  des  Sciences,  des  Lettres 
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et  des  Beaux- Arts  de  Bel^que,  Bruxelles,  Nov.  23, 1858 ;  and 
from  the  "Pollichia,**  Deidesheim,  May  22, 1860 ;  severally 
acknowledging  the  receipt  of  the  Transactions  of  the  Acad- 
emy and  announcing  the  transmission  of  publications. 

Donations  to  the  Library  were  received  as  follows ;  Amer. 
Jour.  Sci.  &  Art,  July,  1860 ;  Correspondenz-Blatt  des  zool.- 
mineral.  Vereins  in  Kegensburg,  XIII.  Jahi^.,  1859,  from  the 
Socieiy  ;  Weinbauschule,  Stuttgart,  1859, — ^Ueber  Tamus  ele- 
phaniipeSy  Linn.,  v.  Dr.  von  JUger, — Ueberreste  von  Menschen 
u.  Thieren,  v.  Dr.  von  J&ger, — ^Verh&ltniss  der  parasitischen 
Gewachse  zu  den  N&hrpflanzen,  v.  Dr.  von  J&ger, — from  the 
Author  ;  Wttrzl^urger  medicinische  Zeitschrift,  I.  Band,  1  Heft, 
1860, — Sitzungsb.  der  phys.-med.  Oesellsch.,  1859;  from  the 
Socieiy ;  Verhandl.  der  Vereins  zur  Befbrd.  des  Gartenbaues, 
VII.  JsLJirg.  2  Heft,  Berlin,  I860,— Wochenschrift,  redigirt 
V.  Prof  Dr.  Karl  Koch,  No.  1-13,1860,  from  the  Society  ^ 
Inselbildung  durch  Korallen  u.  Mangrovebfische,  von  Dr.  D. 
F.  Weinland,  Stuttgart,  1860,  from  the  Author ;  Berichte 
ttber  die  Verhandl.  der  naturf.  Gesellsch.  zu  Freiburg  i.  B., 
Band  11.  Heft  2,  I860,  from  the  Socieiy;  XIX.  Bericht 
tlber  das  Museum  Francisco-Car.,  Linz,  1859, — Geognostiche 
Wanderungen  im  Gebiete  der  norddstl.  Alpen,  von  Carl 
Ehrlich,  Linz,  1854,  from  the  Institution ;  Zoologische  Garten, 
I.  Jahrg.  Heft  1-6,  von  Dr.  D.  F.  Weinland,  Frankfurt-a.- 
M.,  1860,  from  the  Editor;  Sitzungsb.  der  K.  Akad.  der 
Wissensch.,  Wien,  Band  XXXVH.,  Nos.  21-22,  Band  XXX- 
Vin.,  Nos.  23-28,  Band  XXXIX.,  No.  1-2,  math.-naturw. 
Classe,  1859—60,  from  the  Imperial  Academy  ;  Denkschriften 
der  BL  bayer.  bot.  Gesellsch.  zu  Regensburg,  IV.  Band  1 
Abth.  4to,  1859,— Flora,  XVII.  Jahrg.,  1859,— ^om  the  So- 
ciety ;  Annuaire  de  V  Universitfi  Cath.  de  Louvain,  1855-9, 
5  Vols.  12mo,— Programme  des  Cours,  1855-6  &  1859-60,— 
Theses  fac.  theol.  181-231  (216  vaoat),— Theses  fac.  med. 
41-50  (44  vacat),— Theses  fac.  phil.  8-12,— Theses  fac.  S.  2- 
4,— /rom  the  University ;  Monatsb.  der  K.  preuss.  Akad.  der 
Wissensch.,  Jan.-Dec,  1859,  Berlin, — ^Abhandl.  1854,  2nd 
Suppl.-Band,  4to,  Berlin,  1859,  from  the  Royal  Academy; 
M6ms.  de  I'Acad.  Imp.  des  Sciences  de  St.  Petersbourg,  Vll. 
Ser.,  T.  I.,  No.  1-15, 4to,  1859,— Bulletin,  T.  L  (1-6  Feuilles), 
from  the  Imperial  Academy ;  Bulletin  de  PAcad.  Royale  des 
Sciences,  des  Lettres  et  des  Beaux-Arts  de  Belgique,  Tome 
IV.~V.,  1858,  VI.,  1859,  8vo,  Brux.,— Tables  ff6n6rales  et 
analytiques  du  Recueil  des  BulL,  Tome  I.-XXIII.,  1832-56, 
8vo,  Brux.  1858, — ^Annuaire,  1859, — Collection  de  Chroniques 
Beiges  inedit6s,  T.  IH.,  2me  Partie,  Glossaire  par  M.  £m. 
Gachet,  Chef  du  Bureau  Pal^ographique,  4to,  Brux.,  1859, — 
M6t6orologie  et  Astronomic  par  M.  A.  Quetelet, — Eclipse  de 
Soleil  du  15  Mars,  1858,  par  M.  Ad.  Quetelet, — G6od^sie- 
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MagnetUmc,  par  M.  Encke, — Note  sur  I'Anroro  BorSalc  du 
21  Avril,  1859,  par  M.  Ernest  Qtietelet,— /row  the  Royal 
Academy  ;  Bull,  de  la  Soc.  Imp.  zool.  d'Aiiclimatation,  Jain, 
1860,  fiom  the  Society ;  Bulletin  Biograpliique  de  Hector 
Bossange  et  Fila,  Juillet,  1860 ;  Proc.  Acad.  Nat.  Sciences, 
Phil.,  June,  1800,  from  the  Academy ;  Cat.  of  described  Lepi- 
doptera  of  N.  Amer.,  by  John  G.  Morris,  Svo,  Waeh.,  1S60, — 
Check  IjstB  of  the  Shells  of  N.  Amer.,  by  Isaac  Lea,  P.  P. 
Carpenter,  Wm.  Slimpson,  and  Temple  Prime,  Svo,  Wash., 
1860,  from  tke  SmUhsoniait  Insfitution ;  Canadian  Jour.  Sci-  & 
Art,  July,  1860,  from  the  EdUori ;  Jour.  Frank.  Inst.  Phil., 
Aug.,  1860,  from  the  Imlitute ;  Jahreab.  der  PoUichia,  einea 
nnturw.  Vereins  der  Rheinpfalz,  Band  XV.-XVII,,  1867-9, 
— Coramentationes  Botanicie,  auct.  fratribus  Scbultz:,  1869, — 
Die  Laubraoose  der  Rheinpfa.lz,  from  Dr.  Sckultz. 

Dr.  Engelmann  observed  that  Saturday,  July  21at,  ult.,  was 
the  hottest  day  he  had  ever  observed  at  this  locality,  the 
thermometer  (Fahr.)  indicating  104°  in  the  shade;  in  some 
locaiitieB  in  the  city,  it  ranged  as  high  as  106°  and  107°; 
a  strong  southwest  wind  waa  blowing  at  the  time,  gradually 
veering  to  the  west  and  northwest  without  any  abatement  in 
the  temperature.  The  air  was  exoessively  dry,  the  wet  bulb 
thermometer  ranging  nearly  30  degrees  lower  than  the  dry 
bulb,  which  indicates  a  proportion  ofhumidity  in  the  atmos- 
phere of  only  about  22. 

Prof.  William  Haidinger,  Director  of  the  Imperial  Geologi- 
cal Institute  of  Vienna,  &c.,  &c..  Prof,  Charles  U.  Shepard  of 
New  Haven,  Conn.,  Solomon  Horine,  M.D.,  of  Memphis, 
Tenn.,  and  C.  H.  Schultz,  M.D.,  of  Deidesheim,  Bavaria,  were 
elected  Corresponding  Members. 


August  -20,  1800. 
Vice-President  Dr.  E^ngelxann  in  the  chair. 

Five  members  ]i resent. 

A  letter  was  read  from  Prof.  C.  U.  Shepard,  Aug.  !6, 1860, 
acknowledging  his  election  as  a  Corresponding  Member. 

The  following  publications  were  announced;  Proc.  Acad. 
Nat.  Sciences,  Philad.,  July,  1860,/row»  the  Academy  ;  Proc. 
Boston  Soc.  Nat,  Hist.,  July  &  Aug^  1860,_/roni  the  Society; 
Bull,  mensuel  de  la  Soc.  Imp.  zool,  d'AccHmatation,  Pans, 
T.  VII.,  No.  7,  Juillet,  1860,  Jrom  the  Society. 

A  letter  waa  read  from  Dr.  M,  A.  Pnllen,  commnnicatiilff 
liis  rcaigDation  of  the  office  of  Recording  Secretary,  whicE 
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was  accepted ;  and  an  election  was  ordered  for  the  next  meet- 
ing to  fill  the  vacancy. 

Mr.  N.  Holmes  stated,  that  the  lithographic  plate  which 
had  been  ordered,  at  a  previous  meeting,  to  represent  the 
mass  of  Meteoric  Iron  found  in  Nebraska  Ten  ana  mentioned 
in  the  Transactions  of  the  Academy  (p.  307),  had  been 
executed.    It  gives  a  very  good  representation  of  the  object. 

The  only  data,  historical  or  descriptive,  concerning  it, 
which  he  was  able  to  furnish,  were  the  following : 

This  mass  of  iron  was  brought  down  firom  Fort  Pierre  to  St.  Louis  by 
the  American  Fur  Company's  steamer  in  charge  of  Mr.  C.  P.  Chouteau,  in 
1857,  and  by  him  presented  to  the  Academy,  in  the  spring  of  1858.  It 
was  said  to  have  been  found  in  Nebraska  Ter.,  at  a  point  about  twenty 
miles  from  Fort  Pierre,  which  is  situated  on  tiie  right  bank  of  the  Mis- 
souri river,  in  Lat.  44<>  19',  Long.  100<>  26'  nearly.  The  weight  of  it,  when 
found,  was  85  lbs. :  when  presented  to  the  Academy,  it  weighed  80^  lbs., 
a  piece  haying  been  preyiously  cut  off  as  a  specimen.  Since  that  time, 
two  other  specimens,  weighing  together  about  8^  lbs.,  had  been  cut  off, 
at  the  same  end,  and  presented  by  tne  Academy,  the  one  to  Prof.  C.  U. 
Shepard  of  New  Haven,  and  the  other  to  the  Imperial  Mineralogical  Mu- 
seum of  Vienna.  A^'portion  of  the  cut  sur£EM!e  is  visible  at  a  in  the  accom- 
panying plate.    (PI.  XXI.) 

In  form  and  shape  it  was  irreg^ular,  somewhat  flattened,  with  rounded  cor- 
ners and  obtuse  edges.  On  three  sides,  the  surface  was  covered  with  irregu- 
lar depressions  or  indentations.  One  of  these  sides,  being  a  concave  surface 
filled  with  these  indentations,  or  wavy  depressions,  is  seen  in  the  plate  in  the 
front  view.  The  color  of  the  outside  was  brownish  blade ;  the  inside  (cut 
or  fracture)  had  the  light  gray  metallic  color  of  iron ;  and  the  cut  surface 
showed  flaws  in  the  mass.  The  outside  color  was  merely  superflcial,  and 
there  had  been  but  a  slight  degree  of  oxydization  of  the  sur&ce.  Prof.  C. 
U.  Shepard,  who  had  an  opportunity  of  examining  it,  thought  it  could  not 
have  been  upon  our  earth  more  than  some  four  or  five  years.  The  iron  was 
soft  under  the  cutting  tool,  and  the  workmen  engaged  upon  it,  as  well  as 
Mr.  Albert  Dwelle,  foreman  of  tiie  Fulton  Foundry,  whose  attention  had 
been  called  to  it,  at  the  time,  had  been  well  satisfied  that  they  observed  a 
distinct  smell  of  something  like  camphor  in  the  process  of  cutting. 

The  length  was  11  inches,  breadth  4.6  inches ;  thickness  at  one  end,  6 
inches,  at  Uie  other,  8  inches,  tapering  suddenly  to  an  obtuse  edge. 

Prof.  Litton,  to  whom  it  had  been  referred  for  examination,  having 
been  prevented  by  illness  and  unavoidable  absence  from  completing  the 
analysis,  which  he  had  begun.  Dr.  H.  A.  Prout  had  kindly  consented  to 
undertake  the  work  in  his  stead,  the  result  of  whidd  he  had  communicated 
in  the  following  note  : 

St.  Louis,  August  20, 1860. 
N.  Holmes,  Esq.,  Cor.  Secretary  of  the  Academy  of  Science. 

Dear  Sir : — You  will  find  below  the  result  of  the  analysis,  which  I  have 
made,  of  the  Meteoric  Iron,  which  was  referred  to  me. 
One  thousand  parts  of  the  mass  yield  : 

Iron 942.88 

Nickel 71.85 

Magnesium 6.50 

Calcium 8.50 

Sulphur tr. 

1024.78 
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It  wiU  be  seen  from  this,  that  it  is  nearly  pure  nickeliferons  iron ;  and  ma 
it  has  about  the  usual  proportion  of  iron,  its  meteoric  orig^  cannot  be  a 
matter  of  doubt.  It  should  have  been  polished,  in  order  to  hare  shown 
the  beautiflil  crjstalinc  structure  which  is  exhibited  in  these  strange  Yiait- 
ors  from  the  outer  regions  of  space.  The  Nickel  is  entirely  free  from  tra- 
ces of  Cobalt,  Chromium,  Manganese,  or  other  elements  sometimes  found 
in  these  masses.    With  sentiments  of  the  highest  regard. 

Yours  truly, 

H.  A.  PROUT. 

Mr.  Henry  Engelmann  exhibited  a  beautifally  execated 
Map  of  the  region  of  the  Little  Colorado  river,  intended  to 
illustrate  Lieut.  J.  C.  Ives'  Report  of  the  U.  S.  Bxpedition 
for  the  exploration  and  survey  of  that  river,  in  1858,  now  in 
course  of  publication,  and  drawn  and  engraved  by  Mr.  Fred- 
erick Eglof&tein,  the  topographer  of  the  Bxpedition.  By 
means  of  different  shadings,  this  map  is  made  to  represent 
the  topographical  features  of  the  country  in  a  much  more 
distinct  and  satisfactory  manner  than  has  been  hitherto 
attained. 


N^iirJ(X/. 
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ERRATA. 


p.    80,  line  8  from  bottom,  for  520,  read  420. 
p.  156,    "    9    "  "        for  facta,  read  farcta. 

p.  206,    "  11     "  **        for  Leiin^tonensis,  read  Lexingtonense. 

p.  287,    *'    4    "  "        for  orhienhrati,  read  orhicribrata. 

p.  269,    "    1,  for  cribriformisj  read  cribrijbrme. 
p.  293,    "  20,  for  tulci/era,  read  tulcifenu. 
p.  296,    **  11,  for  Camaraphoria,  read  Camerophoria. 
p.  839,   *'    8,  for  Catcuta,  read  Cuscuta. 
p.  897,    "11  ft'om  bottom,  for  securus  read  securis, 

p.  527.  (Plates  p.  2,  No.  24.)  This  group befrins,  according  to  the  original 
which  Dr.  Seyflfarth  has  seen  since,  with  the  figure  of  a  lamp  (see 
Plates  p.  5,  No.  8) ;  wherefore  those  three  hieroglyphs  pronounce 
here  kba  pe,  and  translate :  lumen  ultionis,  the  iilustrious  ayenger. 
Compare  p.  588,  No.  24. 
p.  582,  line  19,  for  sta/t,  read  atalt. 
p.  585,    "      2  from  bottom,  for  hosen,  read  hos  en. 

"    12  "  for  form,  read  farm, 

p.  586,    "     7,  for  ex  oralis,  read  exaratis. 

"         "   29,  for  e.  g.,  read  i.  e. 
p.  587,    "  11,  for  rompi,  read  rompi. 

"         **  15  from  bottom,  for  mona,  read  mana, 

"         "  20  "  for  mor,  read  mn. 

p.  545,    "  20,  for  **  Decanus,  Chmus,"  read  Decanus'*  Chmus,*' 
p.  546,     "  10,  for  expressed  in  a  figure,  read  expressing  a  word. 
p.  547,     "  26,  for  Cfram.  Aeg.,  and  Erste,  read  Gramm,  Aeo,,  Erste. 
p.  548,     "    8   from  bottom,  for  Hebraeisshen,  read  Hdfraeischen. 

"  ''  14  "  for  Hieroglyphensystem,  read  Hieroglyphenwsteme, 

"         "  27  "  for  \  read  1,  w  (the  ancient  Y  cetf 

p.  549,    **    5,  for  syllables  differing  in  letters,  read  syllables  and  letters  dif- 
fering. 
p.  550,     ''  21    from  bottom,  for  to  to  make,  read  to  make, 
p.  551,     "  20,  for  c  in  chou,  read  c  in  ehon. 
p.  555,     "  21,  for  jocidis,  read  jaculis. 
p.  556,     "    5  from  bottom,  for  B,  C,  read  before  ChampoUum. 

<*         "    8  "  for  1848,  read  1845. 

p.  562,    "    6  "  for  corruptly,  read  correctly. 

p.  614,  the  bracket  under  "subcarboniferous  scries"  should  stop  at  the  top 

of  "q.  Black  Slate,"  the  rest  being  Devonian, 
p.  681,  Hues  26,  27,  for  thin,  read  three, 

p.  632,  in  note,  for  in  generic  formula,  read  See  generic  formula, 
p.  633,  lines  4,  8,  for  thin,  read  three. 
p.  634,  line  6-7,  for  iVi  the  sixteenth,  read  in  66-100fA5. 

"  "    21,  for  places,  read  place. 

"  "    32,  for  60-100^,  read  66-100<A*. 

p.  640,     "    32,  for  Copoerensis,  read  Cooperensis, 
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Kentucky,  stratigraphical  arrange- 
ment of  rocks,  612. 


Fossils,  new,  A-om  the  coal  measures 
of  Missouri  and  Kansas, 
198. 
new,  of  the  coal  measures  of  Lamb,  malformation  of,  697. 
Texas,  624. 


of  the   Permian    rocks   of 

Kansas,  176. 
of  the  Permian  strata  of  N. 

Mexico  and  Texas,  290. 
Permian  and  carboniferous, 

from  New  Mexico,  887. 
Tertiary,  from  Oregon  and 

Washington    Territories, 

120. 
Tegetable,  of  the  Virginia 

and  North  Carolina  sand- 
stones, 101. 
Fusolina  elongata,  297,  888. 
Fusus  Haydeni,  41. 

Nebrascensis,  41. 

Gerrilia  gregaria,  606. 
Glycerin,  observations  on,  45. 
Goniatites?  Holmesu,  659. 
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Morganensis,  659. 

Osagensis,  659. 
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fossils  of,  290. 

Hail,  on  the  formation  of,  297. 
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Iron,  meteoric,  from  Texas,  622. 
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Isocardia?  curta,  206. 

Janlra  Wrijgrhtu,  607. 
Jornada  delMuerto,  geological  struc- 
ture of,  841. 

Kansas  and  Nebraska,  notes  on  ge- 
ology, 610. 
Kansas,  geological  formation,  178. 
Kentodcy,  new  Blastoidea  from,  628. 
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Wilhunettensis,  121. 
Leidyotherium,  tooth  of,  699. 
Leptodomus  flranosus,  207. 

Topekaensis,  208. 
Lima  retifera,  214. 
Limaria,  445. 

fidcata,  446. 
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Littorina  Wheeleri,  658. 
Loxonema  fasciata,  196. 
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Lyrodon  orbiculare?  195. 

Macrocheilus  Kansascnsis,  201. 
Missouriensis,  201. 
ponderosus,  202. 
spiratus,  196. 
Texanus,  402. 
Malformation  of  a  lamb,  697. 
Man  coeval  with  the  mastodon,  61, 

116,  168. 
Mastodon  remains  in  Missouri,  61, 

116,  168. 
Meteoric  iron  from  Nebraska,  711. 

Texas,  622. 
Meteorological  table  for  1856, 87, 801. 

1857,  802. 

1858,  524. 

1859,  668. 
Meteorology  of  the  year  1859,  698. 
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of  the  spring  of '60, 704. 
Mississippi,  current  of,  667. 

fall  of,  666. 
Monanthochloe,  486. 

littoralis,  487. 
Monotis  Halli,  185. 

Hawnii,  897. 
radialis,  187. 
speluncaria,  896. 

var.  Americana,  186. 
variabilis,  187. 
sp.1  897. 
Mound,  Big,  at  St.  Louis,  700. 
Mounds  in  New  Madrid  county,  86. 

in  Pulaski  county,  97. 
Mummy-coffin,  inscription  explain- 
ed, 856. 
Murchisonia?  Kansasensis,  195. 
minima,  208. 
?  perversa,  195. 
subangulata?  196. 
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Murchisonia  Texana,  626. 
Myalina  Kansasensis,  218. 

recta,  212,  896. 

squamosa,  896. 
Mjtilus  concavus,  188. 

Meekii,  40. 

Ottawaensis,  211. 

Permianus,  187. 

squamosus?  188. 

tenuiradiatos,  211. 

Natica  acutispira,  697. 
Naticopsis  Pricei,  202. 
Natural  series  in  the  vegetable  king- 
dom, 126. 
Nautilus  Gilpini,  668. 
Lawsii,  668. 
Missouriensis,  198. 
nodoso-dorsatus,  198. 
occidentalis,  196. 
Permianus,  196. 
planoTolvis,  198. 
sp.?  899. 
Neritopsis  oiangulatus,  698. 
New  Mexico,  geology  of  part  of,  278. 
Nucula  Haydeni,  602. 

Kazanensis,  190. 
serrata,  608. 
speciosa?  190. 

Old  red  sandstone  near  Milwaukie, 

684. 
Organotactic  laws  in  osteology,  678. 
Organotaxis,  notes  on,  416. 
Orthis  carbonaria,  218. 

Coloradoensis,  627. 
Missouriensis,  689. 
Orthisina  Missouriensis,  219. 

Shumardiana,  188,  896. 
sp.?  896. 
Orthoceras  aculeatum,  200. 

Chemungense,  660. 

var.  Choutcau- 
ense,  660. 
Kickapooensc,  197. 
moniliforme,  200. 
occidentale,  201. 
sp.l  400. 
Osteological  development,  678. 
Ostrea  Sella plicata,  608. 
quadriplicnta,  608. 
subtrigonalis,  40. 
Ozone,    unsuccessful    experiments, 
329. 

Pachymya  Austinensis,  604. 
PaUeozoic  rocks,  Bryozoa  of,  266. 
Panopsea  Newberryi,  606. 
subparallela,  606. 
Papyrus-scroll,  627. 
Pccten  acutialatus,  186. 


Pecten  aviculatus,  218. 

Cleavelandicus,  181. 
Coosensis,  122. 
HaUii,  666. 
Pentamerus  Salinensis,  652. 
Pentremites,  628. 

angnlaris,  631. 
calycinus,  628. 
conoideus,  248,  246. 
curtus,  247. 
decussatus,  242,  247. 
elegans,  682. 
elongatus,  245. 
Gordoni,  245. 
granulatus,  246. 
Grosvenori,  240,  247. 
Kentuckyensis,     239, 

247. 
Koninckanus,  246. 
latemiformis,  246. 
lineatus,  241,  247. 
melo,  247. 
Norwoodii,  246. 
pyriformis,  245. 
Reinwardtii,  247. 
robustus,  629. 
Roemeri,  247. 
Sayi,  247. 
stelliformis,  247. 
structure  of,  248. 
sulcatus,  246. 
Vemeuilii,  247. 
Permian   and  carboniferous    fossils 
from  New  Mexico,  887. 
formation    discovered    in 
Kansas,  111,  171. 

in  N.  Mexico,  118. 
in  Illinois,  115. 
fossils  of  Kansas,  176,  178. 
of  New  Mexico  and 
Texas,  290. 
Phasianella  perovata,  697. 
Pbillipsia  Cliflonensis,  227. 
migor,  226. 
Missouriensis,  226. 
perannulata,  296,  888. 
sp.,  181. 
Phyllopora  Ehrenbergi,  180. 
Phyllotaxis,  48. 
Pinna  calamitoides,  124. 

peracuta,  214. 
Platycrinus  Pratteni,  669. 
Pleurophorus  occidentalis,  896. 
?  Permianus,  192. 
Pleurotomaria  Brazoensis,  624. 

flandula,  626. 
lalliana,  899. 
obtusispira,  401. 
pcromata,  401. 
Proutiana,  401. 
Riddellii,  625. 
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Pleurotomaria  sinistrorsa,  208. 
tenuUtriata,  625. 
Polycoelia,  sp.?  888. 
Polypora  biarmica,  450. 
ffracilis,  580. 
Ualliana,  580. 
intermedia,  272. 
Mexicana,  270. 
Shumardii,  271. 
tuberculata,  449. 
VarsoYiensis,  287. 
Poteriocrinus  hemisphericus,  221. 
Missouriensis,  80. 
rugosus,  228. 
Proceedings,  journal  of,  15-87,  98- 

119,  805-840,  669-712. 
Productufl  Boonensis,  217. 

Calhounianus,  215. 

var.  Kansasensis,  216. 
Callawayensis,  640. 
Cestriensis,  570. 
Cooperensis,  640. 
costatoides,  217. 
Leplayi,  890. 
magnicostatus,  641. 
marginicinctus,  48. 
Mcxicanus,  291,  889. 
Norwoodli,  182,  889. 
pileolus,  291,  889. 
Popei,  290,  889. 
semircticulatus,  292. 

var.  antiquatus,  889. 
Pyrula,  glabra,  125. 

Kegni  vegetabilis  series  catholomor- 

piia,  57. 
Ketzia?  Meekiana,  295,  895. 
Osagensis,  658. 
papiUata,  294,  895. 
?  Popeana,  654. 
punctilifera,  220. 
Rhynchonella  Guadalupse,  295,  892. 
indentata,  898. 
Osagensis,  219. 
ringens,  658. 
Tcxana,  898. 
Warrenensis,  658. 
sp.?  898. 
Rostellaria  Americana,  42. 
Rotoscope,  explanation  of  the,  24. 

8te.  Genevieve,  geology  of,  404,  696. 
St.  Louis,  altitude  of,  668. 
Sandstone,  old  red,  near  Milwaukie, 

684. 
Sandstones  of  Virginia  and  North 

Carolina,  101. 
Scaphites  vermiculus,  594. 
Schizodus  obscurus,  198. 
Rofsicus,  198. 


Schizodus  triangularis,  193. 
Sciurus  Ludovicianus,  var.  atroven- 

tris,  829. 
Seal,  Egyptian,  249. 
Selaginella  lepidophylla,  687. 
Semicoscinium,  448. 

Eriense,  579. 
rhomboideum,  443. 
tuberculatum,  579. 
Septopora,  448. 

Cestriensis,  448. 
Scries  cathalomorpha  regni  Tcgeta* 

bills,  57. 
Serpula  yalvata,  180. 
Silurian  rocks  in  Texas,  672. 
Skull  of  Tertebrata,  structure  of,  98, 

885. 
Soils,  analysis  of,  158,  165. 
Solcmya  Biarmica?  190. 

?  recurrata,  208. 
Solen?  Missouriensis,  655. 

Permianus,  190. 
Spirifer  amarus,  642. 
Anne,  641. 
Boonensis,  646. 
cameratus,  891. 
Cooperensis,  648. 
Guadalupensis,  891. 
Hannibalensis,  647. 
lineatoides,  645. 
Littoni,  646. 
Meekii,  645. 
Mcxicanus,  292,  890. 
Missouriensis,  643. 
Osagensis,  641. 
sulciferus,  298,  891. 
Taneycnsis,  645. 
Vemoncnsis,  644. 
Spiriferina  Billingsii,  294,  891. 
Spirigera  Charitonensis,  651. 
Fultonensis,  650. 
Hannibalensis,  649. 
Hawnii,  651. 
Jacksoni,  651. 
Macouensis,  651. 
minima,  649. 
Missouriensis,  650. 
Proutii,  649. 

Spirorbis  orbiculostoma,  181. 
Stenopora  crassa,  178. 

spinigera,  179. 
Storms  at  St.  Louis,  705,  707. 
StraparoUus  Comudanus,  400. 

sp.1  899. 
Stratigraphical  arrangement  of  the 

rocks  of  Kenti        .  612. 
Streptorhynchuft  n 

Strophalosia  6na«<—i 
Strophod(Hita  sbgi     l. 
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Strophodonta  Boonensis,  688. 

Callafrayensis,  688. 

cymblformis,  685. 

inflexa,  687. 

Kemperi,  686. 

nayaus,  685. 

quadrata,  689. 

subcymbiformis,  686. 
Subcarboniferous  Blastoidea,  628. 
Synocladia  vlrgalacea?  179. 

Tasnia  solium,  884. 
Tapes  Hilgardi,  601. 
Temperature,  changes  of,  882. 

difference  in  city  and 

country,  693. 
highest  in  St.  Louis, 

710. 
lowest,  698. 
Terebratula  elongata,  892. 
perinflata,  892. 
Tertiary  fossils  from  Oregon  and 
Washington  Territories,  120. 

Tertiary  fossils  of  Texas,  678. 
Texas,  coal  measures,  686. 

Silurian  rocks,  672. 

Tertiary  formation,  678. 
Thamniscus  dubius,  179. 


Tooth,  fossil,  from  Virginia,  699. 
Trias  of  Kansas,  171. 
Trochus  Missouriensis,  657. 
Turbo  Guadalupensis,  898. 

helicinus?  898. 

obesus,  202. 

Texanus,  400. 
Turritella  multiUneata,  41. 

Vegetable  fossils  of  the  Virginia  and 
North  Carolina  sandstones,  101. 

Vegetable  kingdom,  affinities  in  the, 

108. 
Venus  securis,  122. 

sublamellosa,  598. 
Verbena,  hybrids  of,  675. 
Vitis  SBStiyalis,  160,  660. 

bipinnata,  161,  662. 

cordifolia,  160,  601. 

incisa,  662. 

indiyisa,  161,  662. 

Labrusca,  160,  661. 

riparia,  161,  662. 

rupestris,  662. 
^  yinifera,  661,  note. 

yulpina,  161,  662. 

Zeuglodon,  new  localities,  18. 
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